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Being the Subſtance of Sixteen SERMONS 
Preached in St, Mary le Bow-Church, London, at 
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he furviving. Tru ſtee of the tloodurible 
Mr. BOTLE's LECT u RES. 


aj it 1 Zur Grace, mY 4 


$ oa - july put bel 4 
dures under N 
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1 Pn wie 
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Har tobe a 
15 gs Ry 3 well asa D. Za 28 


vas minded to try what I could do to- 
ards the 1325 provement of Philoſophical 
atters to beological \ Uſes; and accord-, 
gly laid a Scheme of what I have | 
ere publiſhed 2 Part of, and when 1 
ad little elſe to do, I drew up 75 5 I. 


ad to fag, making it rather the divert. 
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The DEDICATION. 


ing N of my Leiſure Hours, than 
more ſerious T heological Studies, This 
Work, although I made'a conſiderable 

Prog reſs in it at firſt, yet having no 
Thoughts of Publiſhing, I latd aſide, 
until your Grace, being informed of my 
"RE n by ſome a. my Learned Friends 
bothof the Clergy and Laity, was plea- 
{ed to call me to the unexpected Ho- 
nour of Preaching Mr. Boyle's Lecturer: 
an Honour J was little aware of in 
my Country-Privacy, not much ac- 
qua inted with Perſons in high: Stati- 
ons, and not at all, particularly, with 
ng your Grace. So that therefore as it 
1 your Grace, not only t confer 

10 pnlboled for an Adu upon me, a 

Stranger, and that too maugre ſome Op- IN 
beltie Tour Grace at firſt met with in 
Choice of me, but alſo to continue 
dat Honour and: Benefit for Two 
Tes ears, out of Your good Opinion of 
my Performance, in ſome meaſure, an- 
diene Mr. Boy e LY pr! ſo 1can do 
no leſs than Is publick Acknow- 
edg ment of OE mes great and un- 
| ; e 
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"The DK ick TION. 


ted underſer vd Favour and return 

you my hearty Thanks for the ſame. 
Hut beſides thefe particular Favours 
to my ſelf, the Lecture is indeed greatly 
indebted to Töuf Grace's End 


Charity in the Honourable Founde 
time; and more lately ſince his Death, 
in procuring a more certain Salla- 
ry to the Lectures, more conſtantly and 
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19 It may not only ratify the Reade's Curioſi. | 


0 
ty, but alſo be of Ule to give the 6s hs Ac- 
count of Mr. Boyles Lectures. 
and. annexed to his Will, charged his Meſſuage or 
Dwelling-Houſe in St. Michael's "Croke. Lane," Lon- 


th 

it ; 

er Mr. Boyle, by a. Codicil date July 28. n 
P- 


an, with the Payment of the clear Yearly: Rents, ö 
in and Profits thereof to ſome Learned Divine in 


ue London, or within the Bills of Mortality, to be 


a Elected for a Term not exceeding Three Years,: 
VO by his Grace the preſent Lord Arch- Biſbop of Gan-i , | 


0 terbury chen r. Th iſon) Sir Hen e Sp 
of 1 and Ale Ehe Le lle Tales 


rs 70 1 710 
m -= Preach Eight Sermons in the Tear, the firſt Monday: 


avours 
in promoting the pious Defign, and 21. 
ſiſting in the Settlement of this Noble . 


"ny 2855 chan it was before. Theſe £ 


wn he appointed thoſe Lectures Was, 2tnong others,” 

do to paw r to ſatisfie real dcruples, aui ig anſwer ſuch hs 
Objections and Difficulties: as might be ſt Paved, 5 

good Anſwers 2 5 been mad. And al o, 
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The DEDICAFIOQN. 
Theſe Benefits as I my. felt oF been 
„ rer of, fo I ſhoul 9 0 Bios 
grateful ſhould Inot duly: ack ROLES 
and repay with my repeated Thanks 
and good. Wiſhes. GILES nd that the infinite 
Rewarder of well-doing wels fe Your 
Grace a plentiful Reward of 751 and 
Your! many other, both Publick? an Pri- 
vate e Benefadtions is the hearty. Wilh 05 


our GRACE 3 


a Ed and Thankful, 
= and Servant, 


W. Dann a, 


| and of 1 October . Neben The 
Subject of theſe Sermons was to be, the Prof of the 
Chriftian Religion againſt notorious Dofrdels, viz. Athe> 
oft, Theifts, Pagans, "Jews, and' Mahometans, not 
| ens ending lower to any Controverſies that are among 
iftians themſelves. ' But by reaſon the Lecturers 
were ſeldom continued above a Lear, and * 
the Houſe ſometimes ſtood empty, and: enant! 
brake, or failed in due Payment of their Rent; 
therefore the Salary ſometimes remained Jong 
unpaid, or could not be gotten without ſor 
Di _—_ Jo remedy: which Inconvenience; 
his preſent Grace of Canterbury procured a Yearly 
Stipend of 50 l. to be paid Quarterly: ſor ever 
l upon. a F arm in the Pariſh of Brill, in 35 
F 
, very : * N ae Y? We t ee; O 
Reward. iy ped LENT Aves *I 
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READER. 


S the noble Founder of tbe 
kae 1 bave had the 
. Preaching, was 
ö great oper - 0 _ : 
ral pie Jo 3 Ll prol bility 
did it ont of a 2 
Purſuit of bis e bis ſet- 
HedOpinion eee. 0 
vate true Retisz on and Piety in a Man's © 
Mind, than a thorough Skill in Philoſophy. 
And ſuch Effect it manifeſtly bad in hiv, 


as is evident from divers 0 55 publiſb'd 
Pieces; fon! be conſtaut e 


never mentioning the Name „ 5. burners 
of Gop without a Pauſe, and IAA 
wiſible Sto in his Diſcourſe ; and fron 
the noble Pound. on of bis Lectures for 
the = Gov, and the generous 
Stipend he allowed for the ſame 

hd foraſmuch as bes 12 
pointed by him for the Proof of the Chri 


| eee Atheiſtsand other no | 


, torious 


m—_—_— To the "PEPE VOL. - 


torious Infidels Itbought, when T 120 2 
HFaonous to be _ bis Leckurer, that Tcould 
not better come 6 to His Intent, than ta at- 
tempt a Denunſtration of :beBein gandAttri- 
ae in phat [may call M Boyles 
mn, that 15:4 Phyfico-Theologicy ; Way. 
Aud fue s that it was for this very 

was called i this. Honour, I was 
— to. follow this Method, by 
reaſon \none S my learned aud ingenious 

| DPhedes ors in theſe Lectures, — done it 
otherwiſe thunin a tranſient, piece-meal man- 
ner 5 ibey having made it thery Buſineſs to 
prov the great points of Chriſtianit in ang 
lber May, mbich the) have . 


2 


virale) E But <A tſidering wht 2 
Hon ble Founder . Opimian was of Na- 
tural Frenlelge ond that bis Intent was, 
that eg Matters by paſſinę through divers 
be; treatet of in different 
Methods] lupe my Performance may be ate 
ceptable, 7 one of the meaneſt. 

d 
| f as; enne on Ge- 

.- gets 5! . Dr, Cockburne in bis. Eſſays 
Ar Rene mee G ode. and 7 
th. 


70 the N45 En. „ 


ay aid the ff of Mr. Boyle's Lecturers, 
the moſt learned Dr. Bently in his Boyle's 5 
Lectures, theeloquent Arch- Biſhop of Cam- 
bray, and I bear the ingenious Monſ. Per- 
rault bath ſomething of this kind, but never 
ſaw if: I ſay, as to theſe learned and ingem- = 
ou Authors, ar the Creation is an am ple Sub- 
ject, ſo- -T induſtriouſly endeavoured to avoid 
ping, over what they before had done ; and 
"that Reaſon did not, for many Tears 


real their "Books until 1 had finuthed my own. 
But when I came to compare what each of 
us Hall dane, L. found: 10 in many things 
to have 2 Ke pool ome pr: other of . 
them. e pectall end, the late great 
Mr. 45 by yr refore in mo Plies T 
ſhortened my Diſcourſe, andre erredtothent 
| and in a few others, hand the Thread of my 
Diſcourſe would have been interrupted, Thave 
made uſe. of their - Authority, as the beſt 
Judges; af of Mr. Ray , for Inftance, 
with relation to the Mountams and their 
Plants, and other Produts, If then ibs. - 
Reader ſhould meet with any thing mentioned . 
before by others, and not ibs acknow-- 
a by 1 * 1 hope he __ * 


8 


> 


Fa. the . 

mie n 7. becauſe ¶ can aſſure him 
Ti have e eee e Was aware. of it) 
: cite ny Authors with their due Praiſe; 3. and 
it 15 2 poſſible, when Men write on the 
fame, or a Subject near a. Mn, and the OB 


l- T 


ten bit upon the [ame thing : aud frequently 
11 happens from crſons making 7 

about one and the ame thing, without know- 
mg what each other baue dne; which in- 


7 ney Baok hath been nearly printed 
off, 1 find to be my own Caſe, dee (for 
| — of Dr. Hook = « Micrography being 
at Aran it being a very. ſcarce Baok (given 
fel nds of two or three things, which I 
| 3 bg ph wel e 
. Gentleman. TER Mi e BEGS 
8 M Ban 994 Heck 
we in the main agree'm, except.in his Rec 
eſemation in Fig. 1. Scheme 22. hic K 

bo projet depo from what I haves rere: 
- | ſented mmy ig. 18. & c. But 1 can ſlanu | 
| he Trot, Tho! wt the e of hy 
Figures. But as tothe other Differences, the 
are accidental, OOTY . ung th 


— 


To the Res 7.7 © 
Parts in a dil erent View, or in à different 
pert of the Þ ane ; and to fay the Truth (nat 
Farterimg ni [ff or detracting from the ad- 
urable Ohſervations of that great Man) 1 
have hit upon a few things that fad bim, 
being enabled to do [o. by the He of ſuch 7 
Micro ſco cope g as be made uſe of, as alſo b 75 
made hy Mr. Wilſon, A. D exceed als 
v, whether of En utch,or Italian 
| 2 fend of 2 it Sorts P have ſeen 
3 and examined. 
I Theother ching r we 80 both of us fiou- 
10 and deſcribed, 1s, The Sting of a foe | 
or Waſp; in w ich we diffe more than in | 
the laſh. But bya a cri tical Re-examination, : 
Tfind, that although Dr. Hook“ Obferuati; 
auf are more critical than any were before, 
yet they are not ſo 1 truc as mine. For as 10 
the Scabbard (as he calls it) I could never 
dſcover any Beards thereon, and I dare be 
confident x: are none but what are on tbe 
two Spears. \ And as to the Point of the 
Scabbard, be Bath repreſenteds it as tubular, wy 
— 76 . but ir xeally termi- 
bint and the two er and 
the Ponſa wr wit at a Slit or long!h. Hole © 
oat the * or Point. And as b Ee; 
= FEY =o # 423 * G 


. -- * 


6 a > 


—— 


1 · m a a. Cn 


1 that the de 1 lies EN out 5 7225 
Scabbard. But by a ſtrict Examination, 


aud that they always lye withinthe Scabbarc 
eb V EXCe -m-ſt ſtenging,as Ih The 


. Waſp. £ 
 Foynts, and parted into two, as bus 


wo. Bale the Reader 
£2 impoſed u en h Ds Berg 


it ic neceſſary to he ob ſerved that 4k — 1 


VIZ. ili 
loſt 7256 (which ſearce. ſerves men. 
a non) 215 the Mechaniſm of the F ir, which 


* 
A 


C7 the A4 5 


„ as I have | ard 


ve repreſented them, 
18. 21. from the tranſparent Sting of a 4 | 
Fig. 2. 
Scheme 16. repreſents, Trould never upon 


aid 4s to the Spear being ” 


4 Review, diſcover it to be ſc ſo, But i 
That by ſeeing theBeards Iying u 7.50 e 
the Spears, he might take them for fo ex 
| fore 150 


ſezing th Point of one Spear lie 
2 be mig bf Fee n 


he Shear was T 
ys [thadk ane 55 


(or Tenterh cee 4. Hook calls them) 


| lieonly on one fide of each Spear not all round 
tbem; and TT fore not to e ſcen unle eſs 


they 8 Poſture in the Micro oſcope, 


„ not under or a-tap the Spear. 


Ta Hook * bo be 8 likea Inge 
5 Hm, 


j - 
; 2 


5 


—* 
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e lee 
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"Wa Ls aw 


H an not bollow,asMalpighi foundst i in ſome 
Animals. And ] have found boththoſegreat 
Men to he in ſome meaſurem theright, the 


rof ſome Animal c, or in ſome arts of the 
e little, af at all t 3 and 


| mothers, particularly Mice-Rats and Cats, 


obe ac baue repreſented it in ny ig. 14. Nc. 
Aud nom if my Tnadverieucy. in other 
things hathno worſe Effect than it hath bad 


in theſe, namely, to confirm, correct; or clear 


other Obſervations, 1 bope the Reader will 
excuſe 2, rf be meets with any. more of. the BY 


= kind... But not Being conſcious of, 4 
—— although probably there may be 

) N am more ſollicitous to — % 

8 *s Candour and avour with Relation 
Both to the Text and Notes: in the former. 
of which, I fear be will think T have as much 
under. dme, as in the latter over dane the 


matter: "Be for my. Excuſe bere I deſire it En 


may be conſidered that the Textual Part being 
"Is Ys be delivered in *. Pulpit, it 


mas neceſſary 40 anal iſt, but briefly upon man; 


of the Works of Go p, aud to leave out 
mam things that might Love been admitted 
in a more free Diſcourſe. a So that 1 "_ it 


| To the e 
nat be thong bt I hive ſaid too much #4- 
2 than e for ſuch an Occaſim and 
: Place. And indeed bad nn ſmall Trouble 
ging ſome Things, alterin; man, 
oftnng the moſt, and, in a Word, gi- 
vin in ſome meaſure the I/bole a different 
1 Dreſs than what T had at firſt drawn ir * 4 
BH in, and what it now appears in. 
= -. And as for the Notes which" wy 
1  #hought too large. I confeſs I nigbt abe 
2 ſhortened them, and had Thoughts 2 
A,, bycaſting ſome of them uito the Text, as 
an ingenious learned Friend adviſed. Bus 
when ¶ began ra do this, Td it was in 4 
manner to new-make all; Nr IN: T fbould 
= be neceſſitated to tran ene the cateſt 
= of. . : which as | Af m_ 
dwanld have been too tedious} for me. fr then ⁵ 


3 bt it beſt to pare off from ſome, and b ; 
2 out others, and accordingly did ſo iͥni . 


muy Places, and mud wc done it in 
mare, particularly, in mam of the Citati- 
ons f the Ancients, Both Poets andothets 
as alſo in many of the Anatomical Obſer? 
vations aud nuny of my vim and others 
8 — But then — ar tothe 


. 


7 0 x . * 
* e a 7 * 
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Fut, that thoſe Citations do, many of them 
at leaſt, ſhew the Senſe of Mankind about God's 


EXA 


acceptable to Toung Gentlemen at the Uni- 
\ 0 for whoſe Service theſe Lectures 


E217 
ue greatly intended by me. And as tothe 
Auatemical Notes, and 2 others of the YN 
ike Nature, moſt of them ſerve either to 
the Confirmation, or the Illuſtration, or Ex- 
plication of the Text, if not to the Learned, 
yet to the anal ful, leſs learned Reader; 
for whoſe Jake, if Thad added more, Ih | 
lese be would forgive me. dud lofty, as = 
to the Obſervations of my ſelf and ſome others, 
e e 2his they ave lg i. 
commonly where «Neo io upon me of | 
ally exproſſn the Author's Senſe,or my own. - 
e Publiſhed; in which Caſe, it was neceſ. 
1/2772 be wore 15 and Particular th 4 
in Matters better known, or where the Au- | 
En e a ys 
I. the two former Editions Ipromuſeda- 


\ 


vens, of 1 was thereunto encouraged. And = 
finding that two large Impreſſions of this. 


ook, 


— 
- 
x 
_ Se 5 
5 ; 
* 


1 cotratted,, They Aa 2 


the Book is thereby rendered the better, and 
more compleat. But this was not to be we ell 
avoided in 1295 Second Elition; but in this 


7 _— Y 32 - 
4 
Pl 


10 the: R ACHES 
Baal, are [nf off, ſo as to admit E aThird 
| before the Tear is gone about; and bearing that 
it is tranſlating 2 two f not three Langua- 
ges; blt eſpecially being Sor earch divers 
Learned Perſe ons, both known and unknown, T 
_ thinkmyſelf uud to perte orm that Promaſe, 
and FR accortlngly nuſhed that Part, and 
intend in a very ſhort time, God Sil 
Send it to the Preſs. 

As to the following Analyſis, it was alt. 
de to the Second Fan, of Re ny Book, at Fg 

equest of ſome 0 earned 3 ent- 
mg th 1 and al 5 bed bt - e le, 
fer it to he fo. 
jury that Ad. 


Tam very |, enſible of the. 


ditions, and any great Alterations dre to a 


r Edition of a Bodk, not wit ta ding 


e (altbo divers Curious ad Learned 
ane mould have had me to in mſert ſome 
aten foe Be ) ple {bene 477, nll 


jms Naw I. 60. FT B. 1. | 
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Compoſed of Air and Vayours, 
gl 4.0 1 


egeration of Plants 

Conveyance 0 

| is he Winged Tribes. 
Sound 11. 
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158 755 Benefit 933 
[.2 Cauſe of Levity, which is of great Uſe in theWorls * 


Terraqueous Globe it ſelf, Of which I take à View in 


N {General of, 


[ Beſt to skreen us, and other things 7 


— 
5 41 


|. The great Variety and Quantity of all blogs ſerving for 


«04.7 if 
EW 2 and Maintenance of various Animals 74 7. 1 
It Abſolutely neceſſary to the Conveyance of the Wes; gud 


Its Spherical Fi gure, which is the moſt commodious in re- 


gard of 

Light 40. | 

| Heat. : 1 Wt | 
Lodgment of the Waters. 4 ; TE; © A 
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; % Ee Winds 42. Fg ; 
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Spa © a 4 F.5 
4 Its Motions 44. | . 


8 Annual. 


Diurnal. 


1 | tes Place and Diſtance from the Sun, and other W 


Bodies 46. 
Its Diſtribution, ſo as to cauſe all the Parts of the S 
Balance each other a9. 
| Be Helpful to one another. 


Food, Phyſick, Building, and every Uſe and pg of 
all Ages, Places, and Creatures * | | 
An Objection anſwered 35. . 

| Particular, of the Earth alone: of its {hen Cate og 
C Conſtituent Parts, vis. Its Wy 1 
"Soils and Moulds, neceffary to the e 
Growth of various Vegetables 67. I. . 

I Various Occaſions of Man, and other Animals 6 62. "4 
Various Strata or Beds, OE Materials or Wo 
S en f ; „ 85 1 

irin 
J Building, 5 

Dying, and thouſands of other chings bs 
| Conveyance of the ſweer Fountain-Waters 66. 
| | Subcerrancous Caverns and Vulcano' $3 of great Ute to the 
| | Countries where tliey are 68. 
| _Mounrains and Valleys, which are not rode Ruins, bur Works 

of Deſign, inaſmuch as this Structure of che Earth is 

The moſt beautiful and pleaſant. 
Tze maſt Salubrious: to foe Conitains, the um-, to 
ſome, the Valleys 72. E ; 
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Beneſicial to the 
Production of various Vegetables. 
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Generation of Minerals and Metals 75. ' 


in all Probability to the Origine of Fe 76. . | 
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cerning the” 7 

Senſitive, ſome things are 

Common to all the Tribes, —— theſe Ten :- 
CI. The five Senſes and their Organs; the 86 = 
[ (Eye, an admirable Piece of Mechaniſin in regard of Jew 

's ” Forms; for the moſt 87 which | is beſt for 

1 The ion o Ge | 
| Motion of the Eye 90. . 

lj ken in the moſt commodious part of the Bod 
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of every Creature. ]- 

Motion, in ſome Animals, | if I 
Fer Way. 5 „„ 
Feel and the excellent 20 5 . 
ff Provifion in the caſe 92. | | | 
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Size: Which is in N 

1 All Creatures, according to Abele Occaſions | 

1 85 as live abroad in the 2 larger. 
Such as live under · groumd, | 
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| 
Number, in ſome Animals: nu | 
Two 95. | ; ; \. 
| 4 More: T cher with: the wile P. iber to pre- 
> j | 
*FTranfiently, the Arteries, Veins, . and ſome 


vent 2E Viſion. {i 4001 x | | 
Parts : ſome of which are viewed b 7 4 
I Muſcles and Tunicks; , | K 5 


of 
More ſtrictiy ſome of the | $1 
f Muſcles, and the excellent Proviſion made 
I 1 their peculiar Uſes, Equilibration, (4. {5 
| | Tunicks: Among which the various Apertur 
= 85 Forms, and Poſitions of the Pupil ar part F 
cularly noted 1o6U 
*Þ Humours, eſpecially the prodigious  Flngy ; 


111142 ſition of the Crzſalline,  zccordin 
TEE Mr. niet. e e e ee, 
vo + 4: >k&Neres 06. c i AN 
* | 2 SMES 4 1 

| Motory. 70 5 n 

| C n be i | 
| The Reparation a Humour. 

4 1 þ- -YCovering of the Eyeli SPP hot 4 
» A Strong and curious Bones. 0 A 
Hard and firm Tunicks. (+ 6 E 4 
Withdrawing chem ey rei Heads xr, 22 
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1 | | | Fearing: hs 15 CC 5; inge mas 
'| þ-Þ | +cOrganz tba Hr U.. 7771 
uble, enabling us to ve every 50 and a goo 
Proviſion for the Loſs or Hurt of one. 
Situated in the very beſt place for corre 
curity, and near reer an. KN 
Ihe Fabrick of the W ri) 1 Þþ ul 
.._COutward Ear, which is: in. . 
[| All Creaturea-formed,, guarded, placed ad! n 
ry way aceoutered according to _— various 
J Places and Oceaſions 116. 
Man, ſuitable to his ᷑rett Poſture; 3 oo” all 2 
Parts, the: Haliæ, Tragus, 'Gmeha, &. adi 
| _ ſuited to the Reception and 3 
| Sounds, and the decurity of che 1 
13 Ear.; In which I take a View of wb I 
C Auditory Paſſage, curiouſly tunnelled, tor L 
| and ſmooth; and being always open, is 84 
gs With the. nauſeeus Ear- wax for Pu. 
er, 123 „80, 4 
Bone ly hard and context ar Gia, 
J per ng gr Sound. ew i [3 
21 Tympaiuniz; and. Its Membrane, { Muſcles, + ad 
four lictle Loben to benen to all {Kinds 
? 


8 f 0 Ie Sound. 00 
To! bu Labyrinthe Seenieltrulay, Canals, Loca all 
I , made wich che utmoſt Art 128. 
. C Auditory Nerve, one of Which 18 ramifigd to 
4 4:0: 7 the Eye, Tongue, Muſclezpy che Ear, and to 
me Heartz — vigteat Roy berween 
* * 4 1 Sue -- -thoſs Parts 29: io : 4 . 

4 Objeft,/Saunda..; Under which. wakder, | 1 
* Abe Improvements thereof by the Wit of b. 
x {lag teat Neoeſſity, and excellent bees 13. 

Ik Its. Melee, and the Power of ä 

Smellivg In which &nſexheſe things | 
E Noftrils, always open, camilagiaaus a1 
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| Muſcles 138. ie i eee | f 
Laminz, ſerving for ee (4 3:4 
E A Guardagainit noxious Things: ED „ 
Ire of che QllaRory Nene, 1 {| 5 
Il Prodigious en eri all, ane of the . 
. -tionals 140 -- Te RE RL 
Tafte. The diaz, cn remarkable in» Senſe! a ar, 
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4A 1? Gn i the e Nerves 144: 55 rink : 
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the highs d . le Ns ty Body a 


II. Refpiration, thegrand A mal Life, p. 1 55 
1 Minis to the Circul n os 5 80 uh, Di Sfb 
of the 5 18 Ait 


A The Parts c n | chereia re, 3: 24 — | 1 


The OE 125 its gr of M NN 
RNeſpiration, and 101 ee of, 8 A 


JTrachea and E lee e quiſitely contrived and made. 
Bronchi and 5 with chtr eren Angle) 35 | 


' } and Nerves 131. 2 

© Baby, 5 Lon as and the Jenny „ 
e, * „ £22= * . e 

WT Creatures I be. f 1 boy 4 | 1 
Some Animals in Winter. 


| Goncernio 'f i 
0h The: Motion of Animals: Co ning wich Ry 


ranſientl ei 188 as As p44 
Maes and ins be e de, 5 Kent a 
the Joynts, Motions, e. die Ene 290 
12 „Auch their .curi Hy 49 ire 4 | 
F193 Joynes ih cheir, Form, Bandage and: | 
7 | / Nerves, and cheir Origine, Ramikigations ang Inofciſia 
J'A51 tongs. tort 2, im Den Jo: imp 5 
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Animals Lives. j ti ] $5.1 Ee £27 
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. The Place allotted to 1 
j 1 .Jlive and act in. Concerning which I obſerve 1 1 | 
* 8 NE Organs are adapted to their Place 1684 751 


All Places habitable are duely ſtocked: 
Various Animals have their various Places; 224 10 wit. 


E dom f 169% 
1. 92 The — of ieee Nunbers fo'thar the word 
[ | 28 Ke g vy gelt ese. Devil! 2 4 
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| | Which is effected in en 0 | 

( The ſeveral Tribes Animals b ede 5 
gth of their Life 17 © 1 * N ind 

CNunber of 'their Toung, 1 in * wi; ag] 

J bee many. a bar a . 
Man very rkably by the - £ * pe abc 9 F * f 

"TY * of his Fife,” ge. bi pap 12 ö 8 ; Key 

Joie after the Creation 172 8 
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When the World was Wake, I a rally led' 92 
1 . 1 way ſuffietently ſtocked,” dow Pop LA 
118 Duc Proportion ef Maritages, Bieths and Path" 175. 
| Balance of Males and Females 17 : 
„EVI The Food bf Anfittals. in wich che Divine Mer 
went and Providchee' appears in the 18  / 
3 I {fintaining ſuch Aarge Nutnbers of all kinds' 6f Animals 
IIe ; fn el bes, and divers Places too unllke- 
. 122 15 to afford Tiffictent F om. 
Adjuſtment of the vanity of Toy te the Heyy 
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Deng which the various Tribes of Alt, n 

4 VXrieties or Food; {6 that'whar-is gr ro. one, is 
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q1-Þ | |; | | ups 5 
: ; L r „ 1.354 1 ; | 
| > World a9"ho 1 debe freer = 0 hey theſe 
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4 4 ©Mouth, nicely ſhaped for Food, cc. In, 

4 4-þ g Song, little and narrow 190. N f , 

\ Some, with a large deep laciſure. We 

„J laſects very notable to catch, hold and Ae Preys 
J to carry Burdens, to bore and build their Fables 
tions 191. 

Birds as notable, Horned: in all, In ſome f 
Hooked for —— climbin o Tr De. 4 3 


qu EI 1k .t, 3 8 \ 
Coo: — and ſharp gige 55 hugh Grain | 
5 Comproted, to raiſe Limpets, ce. 
Teeh, which are peculiarly hard, firmly inſerted in the 
* de Jaws,. variouſly. 8 in the ſame, and different A- 


nimals, deficient in youn tures, c. 194. 
Salival Glands, commodio! ed for Maicarion and 
Deglutition 196. 

[lee ie: Tendons weren Maſtication, ſtropy and 
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z in the dark, 


CHelpleſs, As 208. 95 b 4 Ss Young 


4 


5 


* * 


111 * 


j 


K 


x we 1% WhO 5 PH hg Fg 25 5 * *1 pf F ift EX | 4 
: 20551 7 "able to tive long ho CD bet 2 4 
vn d Food beforę hand. Boing Tug 
loathing of” Animals,: Neb yr 215. 85 


} 


I 


| : "Toy 0 n 


1 75 Ready furni with p 


0 80 


Man, born the moſt ne ofs of any 7 he Parents | 
Hands and- Ser V Emes e 


| "Young Creftitres, '-* t ION 
E4 


* Erationals: For whoſe Young the Otcltr hath * 2 
E ſufficient Proviſion partly b ae 92 05. 
iQ de 


er nn ow * x 
+ At i nee 5 
Te Top e = = 15 bea 
S 2d 4041 Ci in repöſſting their Eggs and 
Voung; Where Food = all 97 are tc 
| Fee 63 ESονꝗ§,e ( 
thine 0. wh for, 2 


: For roattia ith the tele 0 
15 Ini le 210. 1 558 Dith eil 2 x 


7 to the Place and Occaſions of all. 
5 Jo; it is left to his oh Reafon and e been; y 
ſufficient Materials: Which Is bet for Him, 
Becauſe he ma ſure his Cloathing to! O ! 

. e 13 n a ITCH "0 1 a6 
For Perſpiratton and. Health fe. + 1.1.4 
o e ada #7 10H 
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: In ddt the Fare er des © L 
Irrationals: Who are either er chill . 
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ide for_themſelv 
tonick Art. Of 
Live garniſhe 23 ins 
in its kind beau 2 — . 0¹ * 
Adorned with gay, various and eleg ant 55 ; 
6] If ſordid, yet with exact Symarherr | 
-- Mechaniſm, * © 
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Man, who is Ps: ay furnifhed. with 
Sans 226 and Art 10 build and garniſh his Habit 


tions 226, 

Materials of all ſorts | to effect his Works. | 
Irrationals, whoſe marvellous Inſtinct is manifeſted by the 
convenience of their Neſts and Habitations for the 
[i | and Education of their Young 229. 


__ 


l 
Guard and Defence of themſclves and their Youvg. 

Fabrick of their Nets, ſearee imitable by Man, and ſhewn 
| by their Contrivance and Make, being exactly ſuitable 
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to their Oceaſjahs, and made by - : 

Putting only 2 few ugly Sd Moſs, Dirt, Sc. toge- 
ter 11 * 

Building Combs avcordiog to the beſt Rules of Mathema- 
ticks, 4: 12100 ri i £5: 

Weavin g Webs, and making Cafes. For which Service the 
a. of their Bodies, bad-Materiale paſlondty- by chem 
are very conſiderable. 


1 : 1 Animal's Self Preſervation- : Bon: which there is always 
| . 2 Guard in proportion to the Dangers: ang-Qccafions of 
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their State. Which is obſervable in 
Man, whoſe Reaſon and Art 1 the Beten of Na- 

x [tural Arm 2 Ne i 
1 rrationa]-£ 883 Who 

F As they are on one Hand butkelenti) guarded by theis 
I Shells, Horns, Claws, Stings, Fs "_ 
ben 4 Changing their Colours. 832 41 
I Wings, Feet, and. Swiftneſs. HR 
Diving in, and tinging the Waters, 
Ejecting Inyees our of heir Body. 
Accurate Smell, Sigh and: Range 
: Natural Craft 233. | 
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| CHorible Scink und ape 
bag o on the other Hand can by their Strengrh, mugs 
is} Ene 7 or natural Artifices Entrap and captivate what is ne- 
„ ceffary for their Food and 5 Gee. | 
F Gentration. nnn 364 of 
| — is denied 245. 
N Haivoczl- Which of . 
F Zet is Wa plots e paſſed wholly hn 
Irratipnal Creatures, which is remarkable for their | 
E. Sagacity in chuſing che fitteſt Places for their Fant and 
jt? ne bo + 1715 rann vlt a- 
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01 * Noiſe, ugly Gefticulations, ind bend a 
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| | Comme Order chip: obſerve. h 1 
= Neat Apparatus their Bodies are l with for | : 
© this purpoſe 249. 1 
Natural Venome they inject with their Eggs into lf 
1 | Vegetables to pervert Nature, _ Tg * 5 
and Caſes 2 52. 
Making uſe of the fitteſt Seaſons, either | 
C All Seaſons 253. 
When Proviſions are moſt plentiful and eaſieſt had, 
} | Due Number of Young 254. + 
Diligence and Concern for their Young, ' in point of 
- 1 Incubation: 255. 
| Faſtening and Defence 256. 
8 | Faculty of Nurſing their Young, by | | 
"Suckling them. In which it is obſervable 

| Sion ſuirable this Food is. 
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How willingly parted with by all, even the moſt Cavage. 
Whata compleat Apparztusin all Creatures of Dugs, &. 
Putting Food in their Mouths, with their proper Parts for 
catching and conveying Food 23538. 
CN either Ways bur by laying i Proviſions before-hand 2 5 9. 
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Having in the Fourth Book thus diſpatched the Decad of 
Things in Common to the Senſitive Was, I take a View of 
{ their. particular Tribes, viz. of £2 ad 
Man; whom I conſider with Annen to his 
"Soul. Concerning which having curſorily mentioned; di- 
| vers things, I infiſt upon two as ſhewing an eſpecial di- 
: vine Management, the 
Various Genii, or Inelinations of Men, which js a wiſe 
| Proviſion for the Diſpatch for all the World's Affairs, 
| and that they may be performed with Pleature 274. 
| C Inventive Faculty. In which it is remarkable that 
les Compaſs is ſo large, extending to all things of ble, 
7 and occaſioning ſo many ſeveral Callings. 
| Things of greateſt Neceflity and Uſe were ſoon and eaſi- 
| I ly found out; but things leſs uſeful later; and dan- 
gerous things not yer. Here of divers particular In- 
ventions, with an Erhortation to exerciſe and ——_— 
x our Gifts. 
| Body. In which the whings particularly remarked | pop 
| aære the 
| { Ereft Poſture. | 
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The moſt convenient for 2 Rational Being 293. 
Manifeſtly intended, as appears from the Ear 
of ſome particular Parts mentioned 296. 
Nice Structure of the Parts miniſtring thereto. 
* of all the Parts 298. 


Figure 


BM 


Figure and Shape of Man's Body moſt agreeable to his 
Place and Buſineſs 299. : 
| Stature and Size, which is much the beſt for Man's 
State 300. 
Structure of the Parts, which are 
| 52 — Botches and Blunders 
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Of due Strength. 
Of the beſt Form. 
Moſt accurately ——— to their proper Offices. 
| Lodgment of the Parts, as the 
Five Senſes 309. 
Hand. * | 
Legs and Feet. N > 
Heart. . 


Viſcera. 
| Several Bones and Muſcles, c. 309. 
Covering of all with the Skin. | 
| Proviſion in Man's Body to 
Prevent Evils by the 
95G Rr of the Eyes, Ears, Tongue and Hand 310. 


** ——— — 


ward afforded all, eſpecially the principal Parts. 
Dn of ſome Parts 
FO Evils by means of 
Emunctories 312. 
3 eaſes themſelves making Diſcharges of things 
more dangerous 314. 
Pain giving Warning, and exciting our Endeavours, 


Conſent of the Parts, effected by the Nerves, a Sample 
whereof is given 1 the Fifth Pair, branched to the 
if 1 1 ye, Ear, Sc. 
Airs, | | Political, ſociable State. Fot the Preſervation and Secu- 
274 rity of which the Creator _ taken Care by the Va- 
| '.  riety of Mens | 
Uſe, Faces 316. . 
5 | 8. Voices 718 ang 
eaſi - 5 Hand · writing. ö | | 
dan- Quadrupedi. Of Which J cs no noriee,bur wherein chey dif- | . 
In- fer from Man, viz, : 
rove N -Prone Poſture, Which is confiderable Jon: 


"The Parts mjniſterin; to it, eſpecially. the Legs hea, 

| LE Feer, ſized and made in ſome m_ oF | 
Strength and ſlow Motion 377. 

Agility and Swiftneſs. 0 

Walking and Running. 

Walking and Swimming. 

Walking and Flying. 
We and. . 1 a 1 
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| Traverſing the Plains. F134 
C Traverſing Ice, — oY RE i: 
Ults Uſefulneſs to 
Gather Food 317. 
Catch Prey. 223 
Climb, Leap and al 
: Guard themſelves. | | 
| | CT Carry Burdens, Till the Ground, ard * Uſes e | 
Man. | 
Parts differing from thoſe of Man. | 
"Head, wherein I conſider 5 
Its Shape, commonly agreeable to to the + Animal 2 Moto, | 
The Brain, which is, ”” T3-1 
| Leffer than in Man 321. 3535 1 j:g=4 
Placed lower than the Cerchellum, | 424 
| The Nictitating Membrane 323. 1 
F Carotid . and Rex bär. . 
Nates. a e 
F Anſwering che Length of the — 2. 4 
Strengthened by the white Leather. £4 5 | 3 4 
I 
rreſponding to the ſevera 334 
1 — — proper Food, eien lab, Grain & 
| Heart: its 8 : f 
+ C Ventricles in ſome i ch SIO F - 7 
= 17e only 226. ee ö e 
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Two. | 
Three, - as ſome think, - 1 21 8 1 
7,Jdituation nearer the midſt of ho Body, a. than in Mn. 4 
| CI Want of the Faſtening of the Pericardium to che e 
riff 327. 
Nervous dad. A Sample of which- isgiven 3 in the ae 
rent Correſpondence between the Head and Heartjo of 
Man and Beaſt, by the means of the Nerves $30. 
Birds, Concerning *which I take a View we me” 
Body and Motion; where I conſider LJ 
"The Parts concerned in their Motion on_ 235 | 
1 The Shape of the Body, made era for 0 
| | -in,-and making chrough the Bly JE Bo 
Feathers, which are I 
Moſt exactly Made for Li plmefs and: Stren 
All well placed in every ih for. the . 
5 


al 


05 


* 
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+ and Motion of the Body. N 
Pruned and dreſſed 33. 
. Wings, which are 71 bi 85 | 
| | Made of the very beſt learns, wid i * 
1 | f light and — Foyms exactly opening, ſhut- 


ting, 


| | 


Eo) 


1 ting, and moving, as the Orad of Flight 1 re- 
| quire; and the Pectoral Muſcles of the greateſt 
Strength of any in the whole Body. 
Placed in the niceſt point of the Body of every Spe- 
- cies, according to the Occaſions of Flight, Swim- 
ming or Diving. 
| Tail, which is well made, and placed to keep the Bo- 
: dy ſteady, and aſſiſt in its Aſcents and Deſcents 340. 
Legs and Feet, which are made light for Flight, and 
ineo 1 accoutred for a proper Occaſi- 
Ons O 
Swimming 
Walking. 
Catching: Prey. 
< Rooſting,. 
: 5 Hanging, | 
:W Wading and Searching the ng 
Lifting them upon their Wings. 
Motion it. felf. 
3 Performed by the niceſt Laws of Mechanicks. | 
Anſwering every Purpoſe and Occaſion. 
Other Parts of the Body, viz. the 
Head remarkable for the commodious 
| Shape of it ſelf 343. 
Forms of the Bill. 
Site of the Eye and Ear. 
| Poſition of the Brain. 
| Structure of the 
Laryn xk 
Zier ZEA 
8 Inner Ear, 
CProviſion by Nerves in the Bill for caſting” wa, di- 
ſtinguſhing Food 346. ; 
Stomachs, one to , 
{ring a and opens 347- 


Gtind and digeſt. — El 

foe = incomparably made ur . 
1 r 248. N 1 
Making the Body buoyant. 8 5 


eck, which is madvde. [4-3 


In due Proportion to the Lon 3 = 
By ſearch in the Waters, and | 2 


To-epunterpoiſe the Body in Flight. 


State. Ob: WARE: 1. "ks notice of three Things, vis. 
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cheir 


my 
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Sh 
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1 | 1 Eyes, reticulated to ſee all ways at once 363: 


rae? 


Mi gration remarkable for 
The Knowledge Birds have of 
5. — Times of Paſſage 3 50. 
The Places proper for them. We 
! ( Their Accomodation for long Flights by long or elſe 
ſtrong Wings. Y 
| Incubation, which is conſiderable for | 
The Epg, and irs Parts 353. 5 1 
Act irfelf 5 that theſe Creatures ſhould betake 420 We 
ſelves to it, know this to be the Way to produee their 
Young, and with Delight and Patience fit ſuch a due 1 
Number of Days. Ay 
The Neglect of it any, as the Oftrich, and the won- i 
| derful Proviſion for the Young in chat Caſe 356. 
TNidification, Of which before. 
Heels Which, altho* a deſpiſed Tribe, doth in ſome Re- 
ſpects more ſet forth the infinite Power and Wiſdom of the 
Creator, than the larger Animals. 
The things in this Tribe remarked upon are their 
Body 362. * 
Shaped, not ſo much for long Flights, as for their Food, ww” 
and Condition of Life. i 
| | Bailt not with Bones, but with what ſerves both for 
1 Bones and Covering too. : 


A. 


Antennz, and their Uſe 364. 
Legs and Feet made for 
Creeping 365. 
pk — and Walking. 
Hanging on ſmooth Surfaces. 
Leaping. 
Digging. 
: Spinning and Weaving Webs and Caſes. 
| | Wings, which are 
Nicely diſtended with Bones 369. 
| Some incomparably adorned with Feathers and. ele- 
| gant Colours. 
Some joynted and folded up in their Elyrra, and di- 
ſtended again at Pleaſure, 
In Number either 
1 pd Two, with Poiſes, 
| | Four, without Poiſes. 
8 _Surprizing Minuteneſs of ſome of thoſe Animals Aa. We 
ſelves, eſpecially of their Parts, which are as nume- if 
| rous and various as in other Animal Bodies 37 1. 
(State; which ſets forth a particular Concurrence of the | 
Divine Providence, in the wiſe and careful Proviſion 
that is made for their 


Security 


elſe | 


| for 


| ele- 


| di- 


me- 


the F 


fion 


rity 
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(15) 
„ Security againſt Winter, by their 
Subſiſting in a different, VIS. _ theix Nyaphe or OY 
ſtare 372 
Living in Torpitude, without any Waſte of Body or * 
F rits 6 | : 
Lying up Proviſion before-hand. 
Preſervation of their Species by their 


| „ Chuſing proper Places to lay up cheir Eggs and Sperm, 


ſo that the 

{Eg83 may have due Incubation 376. 
Young ſufficient Food. | 

Care and Curioſity in repoſiting their Eggs in neat Order, 

and with the proper Part uppermoſt 385. 
I ncomparable Art of Nidification, by being endow'd with 
| Parts oe for, and agreeable to the ſeveral Ways of 
; Nidification, and the Materials they uſe in ir. 

Arehitectoniek Sagacity to build and niave their Cells, 
or to make even Nature herſelf their Hand- maid 387. 
Reptiles. Which agreeing with other Animals in ſomething or 
| other before treated of, I conſider only their 
Motion, which is very remarkable, whether we conſider the 
Manner of it, as 
T F F Vermicular 397. 
| Sinuous. | 5 
% Snail-like. - x 
Catterpillar-lixe. 

Multipedous. 
Parts miniſtering to it. 
Tbpoyſon, which ſerves to 
| I Tate Man's Wicked neſs 401. 


Their eaſy Capture and Maſtery of their Prey. 


** 


Their Digeſtion. 

_Watery Inhabitants, conſiderable for their 
Great Variety 402. 

\ Prodigious Multitudes. 
Vaſt Bulk of ſome, and | urprizing Minuteneſs of ethers 40 3. 
Incoinparable Contrivance and Structure of their Bodies. 
Supplies of Food. | 
Reſpiration. 
Adjuſtment of their Organs of Viſion t to their Element. 
Poiſe and Motion of their Body every Way 405. 


IInſenſitive Inhabitants. Among which having mentioned Foſ- 


ſils and others, I inſiſt only upon Vegetab es, and that in 2 
curſory manner upon their 


| © Great Variety for the ſeveral Uſes of the World 497- 
Anatomy. 

Leaves 409. 

Flowers, and their admirable Gaiety. 

deed, - remarkable for its | ; G- 


CP 1 a 0 8 
| | ; 6) 
* — 7 


— 
F 


; F Generation. as c vituna es, 4.1 
LN Mikes nn hs rae e rand 4.1 
| Containing in it a compleat Plant gr tec 1 


„ Preſervation and Safety in the Gems, Fruit, Earth, Ge | 
Sowing, which is provided for by Down, Wings, 55 5 


| Caſes, carried 2 ut by r n * che H 
man, Cc. 413. 140 | $ 4 
Fenn and Standing: 3 4 . ee | 


Their own Strength 420. 
>The Help of others, by. <aſping; about, or. tang, upoy 
them. 


® 
4 


for the Good o oe 
All Places 422 l fo 6k ice ” FD | 


Some particular Places, n I ea Foe re” on 
Heal ſome Local Diſtempers, | Its, 2 | 

„ CSupply ſome! Local Wants. 1 \ 1 
bp Inferences upon ' 1 whot are ek Six» vis s That 
GOD's Works, eg fo] A} 1 


1. Are great and excellent 428. gy! = 
2. Ought to be enquired into, with a. Commendation of fuch 
as do ſo 430. 


3- Are manifeſt to all, and therefore Atheiſm Wee 43 
4. Ought to excite Fear and Obedience 434 
J. Ought to excite Thankfulneſs 435. 
6. Should move us to pay God his due Homages and Worth 
particularly that of the Lord's TINY 2 which i iS an eee, N 
The moſt antient 438. 
Wiſely contrived for Ditpateh of Buſineſs, and 6 pie 
Carnality. 
Whoſe proper Bufineſs is, to ceaſe from Worldly.- and ro 
follow Spiritual Employments, the chief of which is thy 
— — lie ; 
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_Remarkable Uſe, E of ſome which ſeem to > be be provided 
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I Terraqueous Globe. 


| INTRODUCTION. 


N ſz. 111. 2. The Plalmiſt aſſerts, That 
the (1) Works of the Lord are great; ſought out 


i IT: IO nn 


y of all them that have Pleaſure therein. This is 
ö true of all God's Works, particularly of his 
t Vork of Creation: Which, when ſought out, or, as 


the Hebrew Word (2) ſignifieth, when heedfully and 
deeply pried into, ſolicitouſiy obſerv d, and enquir d out, 
eſpecially when clearly diſcovered to us; in this 


— 


* * "mw . * * det 


” (1) It is not unlikely that the -Pfalmift might mean, at leaſt 
have an Eye to, the Works of the Creation in this Text, the 
ord cn being the fame that in Pſal. 19. I. is tran. 
fared God's Handy-work, which is manifeſtly applied to the 
orks of Creation, and properly ſignifieth Faclum, Opus, Opifici- 
m, from Wy Fecit, Paravit, Aptavit. And faith Kircher, ſig- 
eat talem effettionem, qua aliquid eæſtit vel realiter, vel ornate, 
el ut non fit in priſtino ſtatu quo fuit. Concord. p. 2. col. 931. | 
(2) UN Quaſivit, perquiſevit, ſciſcitatus eſt, Buxtor. in verb, 
Et ſimul importat curam, & ſolicitudinem. Conard. Kirch. ib. 


p. I. col. 1174. | | . 
\" IE A... R—_ 
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2 - Survey of the — 
Caſe, I ſay, we find thoſe Works of GOD abundant- 
Iy to deſerve the Pſalmiſt's Character of being Great 
and Noble; inaſmuch as they are made with the 
moſt exquiſite Art, (3) contrived with the utmoſt 
Sagacity, and ordered with plain wiſe Deſign, and 
miniſtering to admirable Ends. For which reaſon 

St. Paul might well affirm of thoſe riewwels of God, 
(4) That the invi/ible Things of God, even his eternal i 
Power and Godhead, are 2 by them. And in- 
deed they are the moſt eafy and intelligible De- 
monſtrations of the Being and Attribures, of God ; Bll 
(5) eſpecially to ſuch as are unacquainted with the 


. 
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(3) Quod ſe omnes mundi partes ita conſtitutæ ſunt, ut neque ad 
tſum meliores. potuerint eſſe, ueque ad ſpeciem ꝓulciriares; videa- 
mus trum ea ſortuita Hint, | an eo ftatu, quo coherere. nullo modo 

Potuerint, niſi ſenſu moderante, divinique providentid. Si orgo 
meliora ſunt ea quæ Natur, quam illa, que Arte perfecta ſunt : 

Fee Ars * quid fine ratione © Ne Natura quidem rationes expers 

eſt habenda, Qui igitur convenit, ſgnum, aut tabulam pic tam 

tum adſpexeris, ſtire adhibitam eſſe artem; cumque procul curſum 
navigii videris, non dubitare, quin id ratione atque arte -movea- 

Buy 5 aut cum Solarium, &c. Mundum autem, qui & has ipſas 
artes, & earum arti ſices, & cuncta complectatur, conſilii & ra- 
tones eſſe eæpertem put are? Quod fr in Scythiam, aut in Britan- Wh 
ni am, Spheram aliquis tulerit hanc, quam nuper familiaris noſter WW 
 effecit Poſidonius, cujus ſingulæ converſiones idem efficiunt in Sale, 
Ce. quad efficitur in elo ſingulis diebus & nottibus. ; quis in 
illi barbarie dubitet, quin ea Sphera fit perfecta ratione ? Hi au- 
tem dubitant de Mundo, ex quo & oriuntur, & fiunt omnia, caſune 
ipſe ſit eſfectus, - an ratione, an mente divina? Et Archimedem 
arbitrantur plus valuiſſe in imitandis Sphare convetſioni bus, quam 
Waturam in efficiendis, præſertim cum multis partibus ſent illa perfecta, 
quam hec ſimulate, ſolertius, &c. Cic. de Nat. I. 2. c. 34, 3g: 

(a) And a little before he faith of Nature it ſelf, omnem ergo 
 Fegir Naturam ipſt [Deus] Cc. 2 
8800 Mundus codex eft Dei, in quo jugiteèr legere debemus, Bernard 

rm. 3 1 
Arbitror nullam gentem, neque Hominum focietatem, apud qu 
ulla Deorum eff et. ee habere 8 22. 7 
thraciis ſimile? Ea tamen bbſturs docent que profitentur £ Natur 
vero opera in omnibus ani mant ibus ſunt perſpicua. Galen. de Uf. 


| part. 1. 17. L. I. | 4 
i „„ Subtilties 


Terraquenis Globe. 


CA 


K dubtilties of Reaſoning and Argumentation; as the 
„ reateſt part of Mankind are. 


It may not therefore be unſuitable to the Nature 
Ind Deſign of Lectures (6) founded by one of the 
reateſt Vertuoſo's of the laſt Age, and inſtituted 


Woo on purpoſe tor the Proof of the Chriſtian Re- 
d. gion againſt Atheiſts and other Infidels, to in- 
e this occaſſon in the Demonſtration of the 
An 2nd 4:rribuzes of an infinitely wile and 
4 verful Creator, from a curſory Survey of the 
orks of Creation, or (as often called) of Nature. 


Which Works belong either to our Terraqueous 
JJ... on 
I ſhall begin with our own Globe, being neareſt, 


85 d falling moſt under our Senſes. Which being a 
.. bject very various and copious, for the more 
odo et hodical and order! ou Wie moe upon it, I | 


ſtribute the Works therein. 


"0 
n ger or Out-works of the Globe. 
II. The Globe it fel © 

yea - E ths Guy 

pſas | | 1 
Ye : 8 6) Phileſophia ef Catechiſmus ad Fidems. Cyril. 1. contr. Jul. 
Sale, Fe: | | | J 1 | = 
In 
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appear to be a matter of Deſign; and the infinite] 


Life, the Health, the Comfort, the Pleaſure, and 
Buſineſs of the whole Globe. It is the Air that 
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F the Out-works of the. Terraqueoul 


* Globe; the Atmoſphere, Light, and 


Gravity. 
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of th e Atmoſphere in general: 


＋ HE Atmoſphere, or Mafs of Air, Vapoun 
and Clouds, which ſurrounds our Globe, wil 


wiſe Creator's Work, if we conſider its Nature an 
Make (1), and its Uſe to the World (2). _ « 
1. Its Nature and Make, a Maſs of Air, of ſub 
tile penetrating Matter, fit to pervade other Bol: 
dies, to penetrate into the inmoſt Receſſes of N 


ture, to excite, animate, and Ipiritualize; and if © 
ſhort, to be the very Soul of this lower World. 
A thing conſequently 5 vir 
2. Of greateſt Uſe to the World; uſeful to tie 


. cœlum terramque connectit, & c. Senee. Nat. Qu. 1. 2. c. 4. 


vi hil enim eorum ſine eo fieri poteſt, & c. Cic. de Nat. 


hn — 8 
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(1) Mundi pars et Aer, & quidem neceſſaria : Hic ef enim qu 


(2) Ipſe Aer nobiſum videt, nobiſtum au Gi, Ne ſent 
r. I. 2. c. 33 


whole 


Nel mph: 5 


nole Animal World breatheth, and lively by; not 
- nly the Animals inhabiting the Earth (b and 


_ 1 PTY 99 - 
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c As the Air is of abſolute Neceſſity to Animal Life, ſo it is 
eeſſary chat ir ſhould be of a due Temporament or Conſiſtence ; 
cr foul, by reaſon that ſuffocateth ; nor too rare and thin, be- 
außſe that ſafficeth not: with Examples of each of which, I ſhall 
IF /iccle entertain the Reader. In one of Mr. Hawksbee's Com- 
FS clling Engines, I cloſely ſhut up a Sparrow without torcing any 
ir in; and in leſs than an Hour the Bird began to pant, and 
concerned; and in leſs than an hour and a half to be ſick, 
omit, and more out of Breath; and in two hours time was near- 
y expiring. | h : 
Another I put in aud compreſſed the Air, but the Engine 
Waking, I frequently renewed the Compreſſure; by which means, 
ulthough the Bird panted a little after the firſt hour,) yet after 
ach frequent Compreſſures, and Immiſſion of freſh Air, it was 
dur little concerned, and taken out ſeemingly unhurt after three 
After this I made two other Experiments in compreſſed Air, 
ith the Weight of two Atmoſpheres injected, the Engine hold- 
ang tight and well; the one with the Great Titmouſe, the other 
ich a Sparrow. For near an Hour they ſeemed but little con- 
erned ; but after that grew fainter, and in two Hours time ſick, 
Bd in three Hours time died. Another thing I took notice of, 


Bc as, that when the Birds were ſick and very reſtleſs, I fancied 
Na ey were ſomewhat relieved for a ſhort ſpace, with the Motion 
d it the Air cauſed by their fluttering, and ſhaking their Wings, 
1 a thing worth tryihg in the Diving-Bell,) I ſhall leave the in- 


znious Reader te judge what the cauſe was of both the Birds 
ving longer in compreſſed, than uncompreſſed Air; whether a 
fer quantity of Air was not ſooner fouled and rendered unfit for 
eſpiration, than a greater. n 5 

From theſe Experiments, two Things are manifeſted; one is, that 
r, in ſome meaſure compreſſed, or rather heavy, is neceſſary to 
nimal Life. Of which by and by. The other, that freſh Air is 
ſo neceffary. For pent up Air, when overcharged with the Va- 
urs emitted out of the Animal's Body, becomes unfit for Reſpi- 
tion. For which Reaſon, in the Diving-Bell, after ſome time of 
Ly under Water, they are forced to come up and take in freſh 
ir, or by ſome ſuch means recruit it. But the famous Corel Drebell 
dntrived not only a Veſſel to be rowed under Water, but alſo a 
iquor to be carried in that Veſſel, that would ſupply the want 
f freſh Air, The Veſſel was made for King James I. It car- 


oxat þ 
c. 33 


hole 
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ried twelve Rowers, beſides Paſſengers. It was. tryed in the 
River of Thames; and one of the Perſons that was in that ſub. 
marine Navigation was then alive, and told it one, that related 
the Matter to our famous Founder, the Honourable, and moi 
Ingenious Mr. Boy/. As to the Liquor, Mr. Boy faith, he diſeo - 
vered by 2 Doctor of Phyſick, who married Drebe//'s Daughter 
that it was uſed from time to time when the Air in the ſub. 
marine Boat was clogged by the Breath of the Company, andi 
thereby made unfit for Reſpiration; at which time, by unſtoppingi 
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2 Veſſel full of this Liquor, he could ſpeedily reſtore to the 9 
troubled. Air ſuch a proportion of vital Parts, as would make i 
again for a good while fit for Reſpiration. The Secret of th 
Liquor Drebell would never diſcloſe to above one Perſon, who 
_ Himſelf aſſured Mr. Boy! what it was. Vid. Boyl. Exp. Phyſ. Mech 
of the Spring of the Air. Exp. 41.inthe Digreſ. This Story I have 
related from Mr. Boy, but at the ſame time much queſtion whe 
ther the Vertues of the Liquor were ſo effectual as reported. 
And as too groſs, ſo too rare an Air js unfit for Reſpiration 
Not to mention the forced Rarefactions made by the Air-Pump, 
in the following Note, it is found, that even the extraordinary 
natural Rarefactions, upon the Tops of very high Hills; muci 
affect Reſpiration. An Eccleſiaſtical Perſon, Who had , viſited the 
high Mountains of Armenia, (on which ſome fancy the Ark reſt. 
ed) told Mr. Boy/; that whilſt he was on the upper part of them 
he, was, forced to fetch his Breath oftner than he was wont, 
And taking notice of it when he came down, the People told 
him, that 5 was what happened to them when they were ſo high 
above the Plane, and that it was a common Obſervation among 
them. The like Obſervation the ſame Eccleſiaſtick made upon 
the Top of a Mountain in the cevennes. So a learned Traveller 
and curious Perſon, on one of the higheſt Ridges of the Pyrenees, 
called Pic de Midi, found the Air not ſo fit for Reſpiration, as 
the common Air, but he and his Company were fain to breath 
ſhorter and oftner than in the lower Air. Vid. Phil. Tranſat. : 
No. 63, or Lowthorp's Abridg. Vol. 2. p. 226, , 
uch another Relation the learned Flop 
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Thus 


Fa 


pl Chap. IJ.  Armoſpbere. 7 
3 Fr (4), but thoſe of the Waters (5) too, =_m_y 
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Thus it appears, that an Air too Subtile, Rare and Light, is 
Wunfic for Reſpiration; But the Cauſe is not the Subtilty or too 
Wereat Delicacy, as Mr, Boyl thinks, but the too great Lightneſs 


he ntagoniſt to the Heart, and all the Muſcles miniſtering to Reſpi- 
ien, and the Diaſtole of the Heart. Of which fee Book 4. 
hap 7. Note 1. . 1 

And as our Inability to live in too rare and light an Air may 
iſeourage thoſe vain Attempts of Flying, and Whimſies of paſſing 
o the Moon, Ct. ſo our being able to bear an heavier State of the 
Air is an excellent Proviſion for Mens Occaſions in Mines, and 
other great Depths of the Earth; and thoſe other greater Preſ- 
ſures made upon the Air, in the Diving- Bell, when we deſcend in- 
eo great Depths of the Waters. | 1 
W (4) That the Inhabitants of the Air, (Birds and InſeQs,) need 
ie Air as well as a Man, and other Animals, is manifeſt from 

their ſpeedy dying in too feculent, or too much rarefied Air ; of 

which ſee the preceding and following Note 6. Bur yer Birdg 
nd Inſects (ſome Birds at leaſt) can live in a rarer Air than Man, 
Thus Eagles, Kites, Herons, and divers other Birds, that delight 
in high Flights, are not affected with the Rarity of the Medium, 
as thoſe Perſons were in the preceeding Note. So Inſects bear 
the Air-Pump long, as in the following Note 6. | 
por (5) Creatures inhabiting the Waters need the Air, as well 
ler as other Animals, yea, and freſh Air too. "The Hydrecanthars 
nee; of all Sorts, both great and ſmall ; the Notonecti, Squille aqua: 
» ric of all Sorts, the Nymphe of Gnats, and many other Water- 
eat) Inſects, have a ſingular Faculty, and an admirable Apparatus, to 
att. ¶ raiſe their back Parts to the top of the Waters, to take in freſh . 
Air. It is pretty to ſee, for Inſtance, the Hydrocanthari come and 


im- thruſt their Tails out of the Water, and take in a Bubble of Air, 
bun- Mat che tip of their Vaginz and Tail, and then ninibly carry ig 
the down with them into the Waters; and, when that is ſpent, ay 
d 0 fouled, to aſcend again and recruit it. | 
ex. So Fiſhes. alſo are well known to uſe W by paſſing 
» of rhe Water through their Mouths and Gills. But Carps will live 
he our of the Water, only in the Air; as is manifeſt by the Ex- 
> Of 8 of their way of Fatting them in Holland, and which 
ura! ath been practiſed here in Exg land, viz, they hang them up ig. 
rom 2 Cellar, or ſome cool Place, in wet Moſs in a ſmall Net, with: 

pro- their Head out, and feed them with white Bread ſoaked in Milk 

rols i for many days, This was told me by 2 Man very curious, and 
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moſt Animals live ſcarce half a Minute (6); and o- 
thers, that are the moſt accuſtomed to the want of 

it, live not without it many Days. | 


And 


„ r 1 IR * 2 * JT 2 


6 © 


N 


of great Honour and Eminence, whoſe Word (if I might name 5 


him) no Body would queſtion: And it being an Inſtance of the 1 ; 
Reſpiration of Fiſhes very ſingular, and ſomewhat out of the way, £ 1 


I have for the Reader's Diverſioꝝ taken notice of it. 


(6) By Experiments I made my felf in the Air-Pump, in , 
September and October, 1704 5 I obſerved that Animals whoſe Ws 


Hearts have two Ventricles, and no Foramen Ovale, as Birds, 


Dogs, Cats, Rats, Mice, &. die in leſs than half a Minute 


counting from the very firſt Exſuction; eſpecially in a ſmall 


Receiver. 5 

A Mole (which I ſuſpected might have born more than other 
Quadrupeds) died in one Minute (without Recovery) in a large 
Receiver ; and doubtleſs would: hardly have ſurvived half a Mi- 


nute in a ſmall Receiver. A Bat (although wounded) ſuſtained 
the Pump two Minutes, and revived upon the re- admiſſion of the 


Air. After that, he remained four Minutes and a half, and re- 


vived. Laſtly, After he had been five Minutes, he continued 
gaſping for a time, and after twenty Minutes I re-admitted the 


Air, bur the Bat never revived. 
As for Inſefts : Waſps, Bees, Hornets, Graſhoppers, and.Lady-Cows 


ſeemed dead in appearance in two Minutes, but revived in the 
open Air in two or three Hours time, notwithſtanding they had 


been in Vacuo twenty four Hours. | 
The Earwig, the great Staphylinis, the great black lowſy 
Beetle, and ſome. other Inſects would ſeem: unconeerned at the 


Vacuum a good while, and lie as dead; bur revive in the Air, 
although ſome had lain fixteen Hours in the exhauſted Re- 


csiver. 


but the other revived. 


Frogs and Toads bear the Pump long, eſpecially the former. : 
A large Toad, found in the Houſe, died irrecoverably in leſs | 


than fix Hours. Another Toad and Frog I put in together, and 
the Toad was ſeemingly dead in two Hours, but the Frog 
juft alive, After they had remained there eleven Hours, and 


ſcemingly dead, the Frog recovered in the open Air, only 


weak, 


Snails bear the Air-Pump prodigiouſly, eſpecially - thoſe in | 
Shells; two of which lay above twenty four Hours, and ſeemed i 
not much affected. The ſame Snails I left in twenty eight Hours 
more after à ſecond Exhauſtion, and found one of them quite dead | 
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Chap. IJ. Atmoſpber. 9 
And not only Animals themſelves, but even 
Trees and Plants, and the whole vegetable Race, 
owe their Vegetation and Life to this uſeful Ele- 
ment; as will appear when I come to ſpeak of 
them, and as is manifeſt from their Glory and 
WV erdure in a free Air, and their becoming Pale and 
ickly, and Languiſhing and Dying, when by any 
neans excluded from it. 

== Thus uſeful, thus neceſſary, is the Air to the Life 
f the animated Creatures; and no leſs is it to the 
Motion and Conveyance of many of them. All 
the winged Tribes owe their Flight and Buoyan- 
(8) to it, as ſhall be ſhewn in proper place: 
And even the watery Inhabitants themſelves cannot 


of 


1 aſcend 

ler | 

42 H_ | ws 

Mi- | 7 | | | 

— weak, but the Toad was quite dead. The ſame Frog being put in 

the gain for twenty ſeven hours, then quite diet. 

re- The Animalcules in Pepper- Vater remained in Vacuo twenty 
four hours. And after they had been expoſed a Day or two to 


= the open Air, I found ſome of them dead, ſome alive. 
= (7) Thar the Air is the principal Cauſe of the Vegetation of 
Plants, Borel; proves in his excatſent Book De Mot. Animal. Vol.2. 
the Prop. 181. And inthe next Propoſition, he aſſerteth, In Plantis 
ruoque peragi Aeris reſpirationem quandam imperfociam, d qua 
earum vita pendet, & conſervatur. But of this more, when I come 
TJ to ſurvey. Vegetables. . | | | * 
the Some Letrice-Seed being ſown upon ſome Earth in the open Air, 
ir, and ſome of the ſame Seed at the ſame time upon other Earth in a 
de- Glaſs- Receiver of the Pneumatick Engine, afterwards exhauſted of 
Ar The Seed expoſed to the Ar was grown up an Inch and half 
in bigh within Eight Days; but that in the exhauſted Receiver not at 
& | Aud Air being again admitted into the ſame emptied Recei- 
urs ver, to ſee whether any of the Seed would then come up, it was 
ad Hund, that in the Space of one Week it was grown up to the Height 
/ Two or Three Inches. Vid. Phil. Tranſ. No. 23. Lowth Abridg. 
er. Vol. 2. p. 206 | Fo . 


eſs | 18) In volucribus pulmones perforati aerem inſpiratum in totam 
nd ventris cavitatem admittunt. Hujus ratio, wt propter corporis 
og truncum Aere repletum, & quaſi extenſum, ipſa magis volatilia 
nd evadant, faciliuſque ab aere externo, propter intimi penum, ſuſten- 
ly tentur. Equidem piſces, quid leviks in aquis natent, in Abdomine 
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' weſicas Aere inflatas geſt ant 4 pariter . volucres, propter corparis 


| or leſs according to the ſeveral Depths, and yer retains the ſame : 
Weight. Now the Rule de Inſidentibus humido is, that 4 Body, 


ef equal Weight to the Water, that is commenſurate to the Bulk 
of it, the iſh will reſt there, without any Tendency upwards o 


_ the Fiſh becoming leſs by the Compreſſion of the Bladder, and yet 


tan emit Air out of its Bladder, — and, w 
in Air, and then it will not be wondred, that there ſhiuld be a. 


of this. After which, in Mr. Lowthorp's Abridgement, follow 
Mr. Ray's Obſervations, I think that bath bit upon th 


bare no Swimming-Bladders that ever I coul find. 3. In mft 


curious Obſervations relating to this Matter, of the late great Mr: 
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aſcend and deſcend in their Element, well with- 
out it (9). % oe 5 te D351 
f . But bo 
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truncum Aere impletum & quaſe tnflatum; nudo Aeri incumbentes, 
inis gravantur, proindeque levins & expeditins volant. Willis de 
. Nat. P. 1. % .. ft „V 
(9) Fiſhes 55 reaſon of their Bladder of Air within them, can 
ſuſtain, or keep themſelves in any Depth of Water For the Air lb 
in that Bladder being more or leſs compreſfed, according to the Depth Wl 
the Fiſh ſwims at, takes up more or leſs Space; and conſequently, i 
the Body of the Fiſh,- Part of whoſe Bulk this Bladder is, is greater 


that is heavier than ſo much Water, as is equal in Quantity to 
the Bulk of it, will fink; 4 Body that is lighter will ſwim , 
a Body of equal Weight will reſt in any Patt of the Water. 
By this Rule, if the Fiſh, in the middle Region of the Water, by 


downwards : And if the Fiſh be deeper in the Water, the Bulk of 


retaining the ſame Weight, it will fink, and miſt at the Boe. 
tom. And on 11 ot her e, F the Fiſh be higher than the midal. 
Region, the Air dilating it felf, and the Bulk of the Fiſh conſe. 
quently increaſing, but not the Weight, the Fiſh" will riſe uptvard; 
and reſt at the Top of the Water, Perhaps the oo by ſome Attlon 

— and, not enough, take 


ways 4 fit Proportion of Air in all Fiſhes to ſerve their Uſe, Vc, 
Then follows a Method of Mr. 27550 a ory ns the Truth 


true Uſe of the Swimming-Bladders in Fiſhes. For, 1. It hath 
been obſerved, that if the Swimming-BJadder of any Fiſh be'pricked i 
or broken, ſuch 4 Fiſh finks preſently to the Bottom, and can nei- 
ther ſupport or raiſe it ſelf up in the Water, 2. Plat PFifhes, 
as Soles, Plaiſe, &c. which lie always grovelling at the Bottom, 
Fiſhes there is 4 manifeſt Channel leading from the Gullet 

to the ſaid Bladder, which without doubt ſerves for the convey- || 
ing Air thereunto. »——— In the Coat of this Bladder is a muſ* 
eulous Power to contract it when the Fiſh liſts. See more very 


/ | Ray, 


and a Thouſand things beſides. And I ſhall but 


Chap. I. ” Atmoſphere. | TI 


But it would be tedious to deſcend too far into 
Particulars, to reckon up the many Benefits of this 
noble Appendage of our Globe in many uſeful En- 
gines (10); in many of the Functions and Operati- 


ons of Nature; in the Conveyance of Sounds; 


juſt 


3 


Rey, as alſo of the curious anonymous Gentleman in the ingeni- 
ous Mr. Lowthorp's Abridgment, before cited, p. 845. from Phil. 
Tranſ. N. 114: 115. g RW 
(16) Among the Engines in which the Air is uſeful, Pumps 
may be accounted not contemptible ones, and divers other Hydrau- 


| lical Engines, which need not to be particularly inſiſted on. In theſe 
the Water was imagined to riſe by the power of Suction, to avoid 
az Pacuum, and ſuch unintelligible Stuff; but the juſtly famous 

Mr. Boy! was the firſt that ſolved theſe Phænomena by the Weight 
of the Atmoſphere. His ingenious and curious Obſervations 


and Experiments relating hereto may be ſeen in his little Tract, 
Of the Cauſe of Attraction by Suction, and divers others of his 
Tracts. 5 ; 3 
(11) It would be endleſs to ſpecify the Uſes of the Air 
in Nature's Operations: I ſhall therefore, for a Sample only, 
name its great Uſe to the World in conſerving Animated Bo- 


| dies, whether endowed with Animal or Vegetative Life, and its 
W contrary Quality of diſſolving other Bodies; by which means 
many Bodies, that would prove Nuſances to the World, are 


t out of the Way, by being reduced into their firſt Principles, 
as we ſay), and ſo embodied with the Earth again. Of its 
Faculty as a Menſtruum, or its Power to diffolve Bodies; I may 
inſtance in Chryſtal-Glafſes, which, with long keeping, eſpeci- 
ally if not uſed, will in Time be reduced to a Powaer, as 1 
have ſeen. So divers Minerals, Earths, Stones, Foſſil-Shells, 
Wood, &c. which from Noah's Flood, at leaſt for many Ages, 
have lain under Ground, ſo ſecure from Corruption, that, on 
the contrary, they have been thereby made much the ſtronger, 
have in the open Air ſoon mouldered away. Of which laſt, 
Mr. Bohl gives an Inſtance (from the Diſſertation de. admirandis 
Hungar. Aquis) of 2a great Oak, like a huge Beam, dug out 


of a Salt Mine in Tranſilvania, ſo hard, that it would not eaſilß 


be wrong ht upon by Iron Tools, yet, being expoſed to the Air out 
of the Mine, it became ſo rotten that in Four Days it was eaſy 
to be broken, and, crumbled between one's Fingers. Boyl's Suf- 
pic. abour ſome hid, Qual, ia the Air, p. 28. So the mw 
* c | | 1 WINE 
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juſt mention the admirable uſe of our Atmoſphere | 


in miniſtering to the enlightening of the World, by 
its reflecting, the Light of the heavenly Bodies to 
us (12); and refracting the Sun-beams to our Eye, be- 
fore it ever ſurmounteth our Horizon (13); by which 


means the Day is protracted throughout the whole , f 


Globe; and the long and diſmal Nights are 


ſhortened in the frigid Zones, and Day ſooner ap- 
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turned out of the Earth by the Breaches at Weſt-Thurrock and 


Dagenham, near me, although probably no other than Alder, and 
interred many Ages ago in a rotten oazy Mold, were exccedingly 
tough, hard, and ſound at firſt z but being expoſed to the Air and 
Water, ſoon became ſo rottten as to be crumbled between the Fin- 


gers. See my Obſervations in Philoſ. Tranſacf. Ne. 335. 


(12) By Reflecting the Light of the heavenly Bodies to ws, I mean 
that Whiteneſs, or Lightneſs which is in the Air in Day-time, 
cauſed by the Rays of Light ſtriking upon the Particles of the At- 


moſphere, as well as upon the Clouds above, and other Ob. 


jects beneath upon the Earth. To the ſame Cauſe alſo we owe the 
Twilight, vis. to the Sun-beams touching the uppermoſt Par. 
ticles of our Atmoſphere, which they do when the Sun is abour 


_ Eighteen Degrees beneath the Horizon, And as the Beams reach. 
more and more of the Airy Particles, ſo Darkneſs goes off, and 


Day-light comes on, and encreaſeth, For an Exemplification of this, 
the Experiment may ſerve of tranſmitting a few Rays of the Sun 
through a ſmall Hole into a dark Room : By which means the 
Rays which meet with Duſt, and” other Particles flying in the 
Air are rendered viſible z or (which amounts to the ſame) thoſe 


ſwimming ſmall Bodies are rendered viſible, by their refſecting 


the Light of the Sun- beams ro the Eye, which, without ſuch Re- 
flection, would it ſelf be inviſible, | 
The Azure Colour of the Sky Sir Iſaac Newton attributes to Va- 


. pours beginning to condenſe, and that are not able to reflect the I 


bother Colours, V. Optic. I. 2. Par. 3. Prop. 7. 


(13) By the Refractive Power of the Air, the Sun, and the 


other heavenly Bodies ſeem higher than really they are, eſpeci- 


ally near the Horizon, What the Refractions amount unto, what 


Variations they have, and what Alterations in time they cauſe, 


may be bricfly ſeen in a little Book called, The Artificial Cleck- 
Maker, Chap. 1 K ö nib ; Ss + 8 


Or 
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proacheth them; yea the Sun it ſelf riſeth in Ap- 
arance (when really it 1s abſent from them) to 


| the great Comfort of thoſe forlorn Places (14). 


But paſſing by all theſe Things with only a bare 


mention, and wholly omitting others that might 
W have been named, I ſhall only inſiſt upon the ex- 
Ws cellent Uſe of this noble circumambient Companion 


of 


— 
_ 


Although this infleftive Quality of the Air be a great Incum- 
brance and Confuſion of Aſtronomical Obſervations; yet it is not 
without ſome conſiderable Benefit to Navigation; and indeed in ſome 
Caſes, the Benefit thereby obtained is much greater, than would be 
the Benefit of having the Ray proceed in an exact ſtraigbt Line. 
[Then he mentions the Benefit hereof to the Polar Parts of the 
World] But this by the by, (ſaith he.) The great Advantage I 


naler therein, is the firit Diſcovery of Land upon the Sea ; for by 


means hereof, the Tops of Hills and high Lands are raiſed up inta the 
Air, ſo as to be diſcoverable ſeveral Leagues farther off on the Sea, 
than they would be were there no ſuch Refradtion, which is of great 
Benefit to ' Navigation for ſteering their Courſe in the Night, when 
they approach near Land; and likewiſe for directing them in the 
Day time, much more certainly than the moſt exact Celeſtial Obſerva- 
tions could do by the Help of an uninflefed Ray, eſpecially in ſuch 
Places as they have no Soundings, [Then he propoſes a Method 


4 to find by theſe means the Diſtance of Objects at Sea.] V. Dr. 
WE Hooke's Poſt, Works Lect. of Navig, 5 466. 


(14) Cum Belgæ in nova Zembla hybernarent, Sol illis apparuit 16 
diebus eiti us, quam revera in Horizonte exiſteret, hoc eſt, cum adhuc 
infra Horizontem depreſſus eſſet quatuor circitergradibus, & quidem 
aere ſereno. Varen. Geog. c. 19. Pr. 22. | | 

[Theſe Hollanders] found, that the Night in that place ſhortened 


10 leſ than a whole Month; which muſt needs be SG Comfort 


\ 


to all ſuch Places, as live very far towards the North and South Poles, 

where length of Wight, and want of ſeeing the Sun, cannot chuſe but 
be very tedious and irkſome. Hook. Ibid. 

[By means of the Refractions, ] we found the Sun to riſe twenty 

Minutes before it ſhould ; and in the Evening to remain above the 

Horizon twenty Minutes (or thereabouts ) longer than it ſhould, Captain 


Zames's Journ. in Boy! 'of Cold. Tir. 88, P. 190. 
F 5 I FOR. 3 75 | 
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14 Of the Winds, 
of our Globe, in reſpect of two of its Meteors, t 
Winds, and the Clouds and Rain (15). 5 


* * *. 
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| (15) Aer in Waubes cogitur ; humoremque caligens terrem anger 
2. tum effluens huc & illuc, ventos efficit. Idem annuas . 
& calorum facit varietates : idemque & volatus Alitum ſuſtinet, & 
ſ tiritu duſtus alit &. ſuftentat animantes, Cie, de Nat. Deor. I. 2, 6.3 y. 


CHAR BE 
Of the Winds, (* 


Tor by other Conſiderations, whereby 
| ight demonſtrate the Winds to be the infi- 


ad 


dite Crevtor's Work, I ſhall infff auly upon their 
great uſefulneſs to the World. And ſo great is heir 
2 an 


** 


(1) * Fentus oft cer flueys, is Seniegs Definition, Is. Qu. 1, 5. 
And as Wind is a Current of the Air, ſo that which excites or alters 

irs Currents may be juſtly ſaid to be the Cauſe of the Winds. An 
 #quipoiſe of the Atmoſphere. prod eth 2 Calm; but if that 
quipoiſe be more or leſs taken off, a Stream of Hir, or Wind, is 
thereby accordingly produced either ſtronger or weaker, ſwifter or 
| flower, And divers thingsthere are that may make ſuch Alterati- 
ans in the æquipoiſe or balance of the Atmoſphere, vi z. Euruptions 
of Vapours from Sea or Land; Rarefactions and Condenſations 
in one place more than another; the falling of Rain, preſſure of the 
Clouds, &'c. Pliny, I. 2. c. 48. tells us of a certain Cavern in 
Dalmatia, called Senta, in quem, ſaith he, dejecto levi pondere, 
| mine tranquillo die, turbini fimilis emicat procella. But as to 

Caves it is obſerved, that they often emit Winds more or leſs. 


Meepolit ano ex. immani Cumane Sybills antro tenuem ventum efflu- 
entem precepi. | at Bai 
and in ſome of the Mines of Germany, and in the large Salt. 
Mines of Cracow in Poland. Ubi, Aich he, -opifices, & ipſe fe- 
dine dominus Andreas Morſtin, Nob. Polonus, mihi aſſeruerunt, 
quod. tante aliquando Yentorum tempeſtas ex hr” ae 

| TILES ; . ina, 
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Dr. camner, taking notice of this matter, ſpecifies theſe, In regno 
The like he. obſerved at the Caves at Baie, 


7 
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hap. II. Of theWind, 15 
ſe; and of ſuch abſolute Neceſlity are they to the 
lubrity of the Atmoſphere, that all the World 
ould be poiſoned without thoſe Agitations there- 
= we find how putrid, fœtid, and unfit for Re- 
WHiration, as well as Health and Pleaſure, a Rag. 

ating, confined, pentup Airis. And, if the whole 
aſs of Air and Vapours was always at Reſt, and 
Without Motion, inſtead of refr and anima- 
s, it would fuffocate and poiſon all the World 


— 
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ding receſſibus ſurgere ſolebat, quod Iaborantes foſſores humi proſter- 
bat, nec non ne & le (gu febi. in has fodinä artifices 
| * a.] penitiu exertebat. Bern · Connor. Diſſert. Med. Phyf. p. 
3. Artic. 3. . 3 
And 8 Caves, ſo great Lakes ſometimes ſend forth Winds. 
= Gafſendys ſaith the Lucus Legnius doch, E quo dum eæoritur fumus, 
bes haud dubiꝭ creanda eft, que ſit brevi in tempeſtatem ſeviſiman 
oneranda. Gaſſend. Vit. Peiresk. 1, 5. p. 417. 
But the moſt univerſal and conſtant Alterations.of the Balance 
the Atmoſphere are from Heat and Cold. This js manifeſt in 
e General Trade- Winds, blowing all the Year hetween the 
ropicks from Eaſt to Weſt: if the Cauſe thereof be the Sung 
* oy Progreſs round that part of the Globe, and by his Hear 
-<ying one part of the Air, whilſt the cooler and heavier Air 
ind Sp after. So the Sea and Land Breezes in Note 4. 
nd ſo in our Climate, the Northerly and Southerly Winds (com- 
only eſteemed the Cauſes of cold and warm Weather, ) are really 
he Effects of the Cold or Warmth of the Atmoſphere. Of which 
have had ſo many Confirmations, that I have no doubt of it. As 
or inſtanee, it is not uncommon to ſes a warm Southerly Wind, 
uddenly changed to the North, hy the fall of Snow or Hail ; to 
e the Wind in a Froſty Cold Morning North, and when the 
pun hath well warmed the Earth and Air, to ſee it wheel about 
dwards the Southerly Quarters ; and again to. turn Northerly 
Eaſterly in the cold Evening. It is from hence alſo, that in 
hunder. ſhowers the Wind and Clouds are oftentimes contrary | 

d one another, ( eſpecially. if. Hail falls,) the ſultry Weather 
Slow directing the Wind one way; and the Cold above the 
louds another Way. I took Notice laſt March the roth 1719, 
| 20d divers fuch like Inflances J have had before and fince, 
8 | 1 


16 f the Winds, Book Lc 
t the perpetual Commotions it receives from the Wo 
Gates — Storms, keep it pure and Ne ON 1, 
Neither are thoſe Ventilations beneficial only tot! 
the Health, but to the Pleaſure alſo of the Inhabi- 
tants of the Terraqueous Globe; witneſs the Gales 
which fan us in the Heat of Summer, without 
which, even in this our temperate Zone, Men are 
{carce able to perform the Labours of their Calling, "TOR 
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chat the Morning was Warm, and what Wind fired was Weft. 


South-Weſt, but the Clouds were Thick and Black (as r 4 
they are when Snow enſues:) A little before Noon the Wind 
| yered about to North by Weſt, and ſometimes to other Points, the BE. 
| Clonds at the ſame time flying ſome North by Weſt, ſome Youth be” 
Weſt : About One of the Clock it rained apace, the Clouds flying 
ſome times North-Eaft, then North, and at laſt both Wind and. 
Clouds ſettled North by Weſt, at which time Sleerfell plencifully, . 
and it grew very Cold. From all which I obſerve, 1. That al-. 
though our Reigion below was warm, the Region of the Clouds 
was Cold, as the black ſnowy Clouds ſhewed. 2. That the ſtrugple a 
between the warmth of ours and the cold of the cloudy Region . 
Nopped the airy Currents of both Regions. 3. That the falling 
of the Snow through our warmer Air melted it into Rain at firſt; 6 
But that it became Sleet after the ſuperiour Cold had conquered the ie 
 Inferiour Warmth. 4. That, as that Cold prevailed by Degrees, BE : 
id by Degrees it wheeled about both the Winds and Clouds from ag. 
the Northwards towards the Souttn. * 
_ Hippocrates, I. 2. De Pict. rat. Omnes Ventos vel a nive, glacie, * 
_ © wvebementi gelu, fluminibus, & cc. ſpirare neceſſe Judicat. 'Bartholin, er 
de uſu Nivis. e. T. VVV | 
(a) I is well obſerved in my Lord Howard's Foyage to Conſtanti- 1 
nople, that at Vienna they have frequent Winds, which if they ceaſe ne 
long in Summer, the Plague often enſues : So that it is now grown N 
into 4 Proverb, that if Auſtria be not windy, it is ſulject to conta · 
ion. Bohun of Wind, p. 212 5 1 
From ſome ſuch Commotions of the Air I imagine it is, that at = 
Grand Cairo the Plague immediately ceaſes, as ſoon as the Wile 1 
begins to overflow; although Mr, Beyl attributes it to nitrops 
Corpuſcles. Determ. Nat. of Eff, Chap. 4. e ee ö 
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or not without Danger of Health and Liſe (3). 
But efpecially, witneſs the perpetual Gales which 
throughout the whole Year do fan the Torrid 
one, and make that Climate an healthful _ 
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Al this is more evident, from the Cauſe aſſigned to malignant 


idemical Diſeaſes, particularly the Plague, by my ingenious 


erned Friend, Dr. Mead; and that is, an hot and moiſt Tem- 


Yament of the Air, which is obſerved by Hippocrates, Galen, and 
he general Hiſtories of epidemical Diſeaſes, to attend thoſe 
Diſtempers. Vid. Mead of Poiſons, Eſſay 5.p. 161. But indeed, 
whether the Cauſe be this, or poiſonous, malignant Exhalations, 
s others think, the Winds are however very ſalutiferous in ſuch 
aſes, in cooling the Air, and diſperſing and driving away the - 
noiſt or peſtiferous. Vapours. i 
(3) Jul 8. 1707, (called for ſome time after the Hot-Tweſday,) 
Fas ſo exceſſively hot and ſuffocating, by reaſon there was no Wind 
tirring, that divers Perſons died, or were in great Danger of 
Death, in their Harveſt-work. Particularly one who had formerly 
en my Servant, a healthy, luſty, young Man, was killed by the 
eat : And ſeveral Horſes on the Road dropped down and died, 
he ſame Day. . et e ee 
In the foregoing Notes, having taken Notice of ſome things 
lating to Heat, although it be ſomewhat out of the way, I hope 
e Reader will excuſe me, if I entertain him wich ſome Obſer- 


© ©: tions I made about the Heat of the Air under the Line, com- 
Warcd with the Heat of our Bodies. 7. Patrick, who, as he is 


ery accurate in making Barometrical and Thermometrical Inſtru- 
zents, had the Curioſity for the nicer adjuſting his Thermome- 
ers, to ſend Two abroad under the Care of Two very ſenſible 
ngenious Men, one to the Northern. Lat. of 81; the other to 

he Parts under the Æquinoctial: In theſe two different -Climates, 

e Places were marked where the Spirits ſtood at the ſevereſt 

old and greateſt Heat. And according to theſe Obſervations 

e graduates his Thermometers, With his Standard I compared 

y Standard Thermometer, from all the Degrees of Cold, I could 

nke with Sal Armoniach, &c. to the greateſt Degrees of Heat, 

ur Thermometers would reach to. And with the ſame Ther- 
hometer (of mine) I experimented the greateſt Hear of my Body, 

n Zuly 1709. Firſt in an hot Day without Exerciſe, by putting 

he Ball of my Thermometer under my Armpits, and other hottelk 
Parts of my Body. By which means the Spirits Were raiſed 264 
Tenths of an Inch above the * chat, in 2 mν,elůotrer 
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18 Of the Wind. Book I. 
pleaſant Habitation, which would otherwiſe be 
ſcarce habitable. | EE 
Jo theſe I might add many other great Conveni-· 
encies of the Winds in various Engines, and various 
Buſineſſes. I might particularly inſiſt upon its 
great Uſe to tranſport Men to the fartheſt diſtant 
Regions of the World, and I might particularly 
ſpeak of the general and coaſting Trade-Winds, the 
Sea, and the Land-Breezes; (4) the one ſerving to 
carry the Mariner in long Voyages from Eaſt to 
V t; the other ſerving to waft him to particular 
„ Places; 
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Day, and indeed nearly as hot as any Day with us, and after 1 
had heated my ſelf with ſtrong Exerciſe too, as much I could well 
bear, I again tried the ſame Experiment, but could not get the 
Spirits above 288 Tenths; which I thought an intonſid erable 
Difference, for ſo ſeemingly a very different Heat of my Body. But 
from ſome Experiments 1 have made (altho' I have unfortunately 
forgotten . in very cold Weather, I imagine the Heat of an 
healthy Body to be always much the fame in the warmeſt Parts 
thereof, both in Summer and Winter. Now between thoſe very 
Degrees of 284 and 288, the Point of the equatorial Heat falleth 
From which Obſervation it appears, that there is pretty nearly an 
equal Contemperament of:the Warmth of our Bodies, to that o 
the hotteſt Partof the 14 inhabited by us. _—_ 
If the Proportion of the Degrees of Heat be deſired from the 
Freezing- point, to the Winter, Spring, and Summer Air, the 
Heat of Man's Body, of heated Water, melted Metals, and fo to 
actual Fire; an Account may be met with of it, by my moſt 
- genious Friend, the great Sir Iſaac Newton, in Phil. Tranſacl. 
o. 270. | | | | | 
(4) Sea-Breezes commonly riſe in the Morning about Wine aClock 
=—They firft approach the Shore ſo gently, as if they were afraili 
to come near it. — It comes in a fine, ſmall, black Curle upon the 
Water, whereas all the Sea between it, and the Shore (not yet reached 
by it ) is as ſmooth and even as Glaſs in Compariſon. In half a 
Hours time after it has reached the Shove, is fans pretty briskly, and 
fo encreaſetb u till Twelve a Clock, then it is commonly 
frongeſt, and laſts ſo till Two or Three, a very brisk Gale. After 
Three it begins to die away again, and gradually withdraws its force 
till all is ſpent ; and about Five à (loc it 3s lulled aſleep, and 
comes no more till next Morning. Wh” L 
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Chap. II. Of the Wind. 19 
Places; the one ſerving to carry him into his Har. 
bour, the other to bring him out. But I ſhould'go 
too far to take notice of all Particulars (5). Leaving 


= therefore the Winds, I proceed in the next Place to 
the Clouds and Rain, h 
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And as the Sea-Breezes do blow iu the Day, and reſt in the Night ; 
eos the contrary [The Land-Breezes] blow in the Wight, and reſt in 
"JF Day, alternately ſucceeding each other.. They ſpring up be- 
lar een Six and Twelve at Night, and laſt till Six, Eight, or Ten 
he Morning. Dampier's Diſc. of Winds, ch. 4. | 


(4) One thing more I believe fome of my Friends will expect 
from me is, that I ſhe the Reſult of comparing my own Obſer- 
vations of the Winds, with others they know I have from Ireland, 


r „it zerland, Italy, France, and ſome of our Parts of England, 
vel But the Obſervations being ſome of them but of one Year, and 
the noſt of the reſt of but a few Years, I have not been able to deter. 
ble mine any great Matters. The chief of what 1 have obſerved is, 
But hat the Winds in all theſe places ſeldom agree, but when they 
elymoſt certainly do ſo, it is commonly when the Winds are ſtrong, 
an Wand of long continuance in the ſame Quarter: And more I think 
tz in che Northerly and Eaſterly, than other Points, Alſo a ftrong 


Wind in one Place, is oftentimes a weak one in another Place, 
or moderate, according as Places have been nearer, or farther 
diſtant. Vid. Phil. Tranſ. No. 297, & 321. But to give a good 
and tolerable Account of this or any other of the Weather, it is 
neceſſary to have good Hiſtories thereof from all Parts; which, 
ass yet we have but few of, and they imperfect, for Want of 
longer and ſufficient Obſervations, — : 
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— Clouds and Rain (1) we ſhall find to be no 
leſs ufeful Meteors than the laſt mentioned; 
as is manifeſt in the refreſhing -pleaſant "Shades 
which the Clouds afford, and the fertile Dews and 
Showers which they pour down on the Trees and 
* Plants, 
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(1) Clouds and Rain are made of Vapours raiſed from Water, 
or Moiſture only. So that I utterly exclude the Notion of Dry, 
Terrene Exhalations, or Fumes, talked much of by moſt Philoſo- 
phers ; Fumes being really no other than the humid Parts of 
Bodies reſpectively Dry. 3 * 

Theſe Vapours are demonſtratively no other than ſmall Bubbles, 
or Veſienla detatehed from the Waters, by the Power of the So- 
Kr, or Subterraneous Heat, or both. Of which ſee Boot 2. Chap, 5, 
Note 2. And being lighter than the Atmoſphere, are buoyed up 
thereby, until they become of an equal Weight therewith; in ſome 
of its Regions aloft in the Air, or nearer the Earth; in which 
thoſe Vapours are formed into Clouds, Rain, Snow, Hail, Light- 
ming, Dew, Miſts, and other Meteors. EO A 

In which Work the grand Agent is Cold; which commonly, if 
nor always, occupies the ſuperior Regions of the Air; as is ma- 
nifeſt from thoſe Mountains which exalt their lofty Tops into the 
upper and middle Regions, and are always covered with Snow 
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and Ice. V 
This Cold, if it approaches near the Earth, preſently precimf. b 
tates the Vapours, eicher in Dews ; or if the Vapours more copi- P 
ouſly afcend, and ſoon meet the Cold, they are then condenſed into F 

| Mig, or elſe into Showers of ſmall Rain, falling in numerous, *. 
ehick; ſmall” Drops: But if thoſe Vapours are not only copious, WY 2! 
but alfo as heavy as our lower Air it ſelf, (by means their Blad- | ir 
ders are thick and fuller of Water,) in this Caſe they become | 
ir 


viſible, ſw im but a little Height above the Earth, and make what 
we call z Miſi or Fog. But if they are a Degree lighter, ſo as to 
mount higher, but not any great Height, as alſo meet not with 
Cold enough to condenſe them, nor Wind to diſſipate them, they 
then form an heavy, thick, dark Sky, laſting oftentimes for ſeveral 
Weeks without either Sun or Rain; And in this Caſe, I have 

A i 
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Cap. III. Of the Clouds and Rai. 21 
Plants, which would languiſh and die with perpe- 
wal Drought, but are hereby made Verdant and 
= Flouriſhing, Gay and Ornamental; ſo that (a8 
| 3 = - "> 
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ſcarce ever known it to rain, till it hath been firſ? Fair, and then 
aul. And Mr. Clarke, (an ingenious Clergy-man of Norfolk, who 
n his Life-time, long before me, took notice of it, and kept a Re- 
iter of the Weather for Thirty Years, which his learned Grand ſon, 
r. Samuel Clarke put into my Hands, he, I ſay) faith, he ſcarce 
ever obſerved the Rule to fail in all that time; only he adds, If 
he Wind be in ſome of the eaſterly Points. But I have obſervcd 
the ſame to happen be the Wind where it will. And from what 
hath been ſald, the Caſe is eafily accounted. for, viz. whilſt the 
Vapours remain in the ſame State the Weather doth ſo too. And 
ſuch: Weather is generally attended with moderate Warmth, little 
or no Wind to diſturb the Vapours, and an heavy Atmoſphere to 
| ſupport them, the Barometer being commonly high then. Bur 
when the Cold approacheth, and by condenſing, drives the Vapours 
into Clouds or Drops, then is way made for the Sun-beams,. till 


2 the ſame Vapours, being by further Condenſation, formed into 
5. Rain, fall down in Drops h 5 
b The Cold's approaching the Vapours, and conſequently the 


Alteration of ſuch dark Weather I have before-hand perceived, 
by ſome few ſmall Drops of Rain, Hail, or Snow, now and then 
| falling, before any Alteration hath been in the Weather; which [ 
& take to be from the Cold meeting ſome of the ſtraggling Vapours, 
cr the uppermoſt of them, and condenſing them into Drops, be- 
fore it arrives unto, and exerts ir ſelf upon the main Body of 

Vapours below, 7”, * T8 
I have more largely than ordinary inſiſted upon this part of the 
Weather, partly, as being ſomewhat out of the Way; bur chielly, 
becauſe it gives light to many other — 4 of the Weather. 
Particularly we may hence diſcover the Original of Clouds, Rain, 
Hail, and Snow ; that they are Vapours carried aloft by the Gra- 
vity of the Air, which meeting together ſo as to make a Fog 
above, they thereby form a cloud: If the Cold condenſeth them 
into Drops, they then fall in Rain, if the Cold be not intenſe enough 
to freeze them : But if the Cold freezeth them in the Clouds, or 
in their Fall through the Air, they then become Hail, or Snow. 

As to Lightning, and other enkindled Vapours, I need ſay little 
in this Place, and ſhall therefore only obſerve, that they owe alſa 
their Riſe to Vapours ; but ſuch Vapours as are deratched from 
mineral Juyces, or at leaſt that are mingled with them, and are 
| freq by Fermentation © © 
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the Plalmiſt ſaith, Pſal. 65. 12, 13.) The lirtle Hill: 


_ every ſide, and the Valleys ſnout for joy, they 
Ong io ot ns 
: And, 
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Another Phenomenon reſolvable from what hath been ſaid is, 


why a cold, is always a wet Summer, viz. becauſe the Vapours 


riſing plentifully then, are by the Cold ſoon collected Into Rain. 
A remarkable Inſtance of this we had in the Summer of 1708, 
part of which eſpecially. about the So/ſtige, was much colder than 
Uſually On June 12. it was ſo cold, that my Thermometer was 


near the point of Hoar Froſt, and in ſome places I heard there 


was an Hoar Froſt ; and during all the cool Weather of that 
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Month, we had frequent, and large Rains, ſo that the whole 


Months Rain amounted to above two Inches Depth, which is a 
large Quantity for Upminſter, even in the wetteſt Months. And 
not only with us at Upminſter, but in other places, particularly at 
Zurich in Switzerland, they ſcem to have had as unſcaſonable Cold 
and Wet as we. Fuit þic menſis præter modum humidus, & 
mag no quidem vegetabilibus hominibuſque damno. Multum compu- 
trait Fenum, &c. complains the induſtrious and learned Dr. J. J. 
Scheucher. Of which, and ather Particulars I have given a lar- 
ger Account in Phil, Tranſ. No. 32 1. dE 
In which Tranſaction I have obſerved farther, that about the 
Equinoxes we (at Upminſter at jeaſt) haye oftentimes more Rain, 
thanatother Seaſons. The Reaſon of which is manifeſt trom whar 
| hath been ſaid, viz. in Spring, when the Earth and Waters are looſed 
from the brumal Conſtipations, the Vapours ariſe in great plenty: 
And the like they do in Autumn, when the Summer Heats, that both 
diffipated them, and warmed the ſuperior Regions, arg abated ; 
and then the Cold of the ſuperior Regions meeting them,condenſeth 
them into Showers, more plentiful than at other Seaſons, when either 
the Vapours are fewer, or the Cold that is to condenſe them is leis. 
The manner how Vapours are precipitated by the Cold, or re- 
duced into Drops, I conceive to be thus: Vapours being, as I ſaid, no 
other than inflated Veſiculæ of Water; when they meet with a colder 
Air, than what is contained in them, the contained Air is redu 
into 2 leſſer Space, and the watery Shell or Caſe rendered thicker 
by that means, ſo as to become heavier than the Air, by which 
they are buoyed up, and conſequently muſt needs fall down. Alſo 
many of thoſe rhickened Veſiculæ run into one, and ſo form Drops, 
greater or ſmaller, according to the Quantity of Vapours collect - 
Dr 2 
As. to the Rain of different places, I have in ſome of our Tranſ- 
actions aſſigned the Quannries, particularly in the laſt cited Tranſ- 
«tion, L have aſſigned theſe, rig de Depth of the Rain one Tear 
—_— 71. . Ty , EP * * '£ * F 1 . 
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hap. II. Of the Clouds and Rain. 23 
And, If to theſe Uſes, we ſhould add the Ori- 


-ine of Fountains and Rivers, to Vapours _ the 
* „ ains, 
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wich another, in Engliſh Meaſure, if it was to ſtagnate on the Earth, 
ould amount unto, at Townley in Lancaſhire 42 inches; at Up- 
inter in Efex 19 4 Inches; at Zurich in Switzerland 32 Inches; 
re. in 7taly 43 + Inches ; at Paris in France 19 Inches; and at 
e in Flanders 24 Inches. | 2 
It would be endleſs to reckon up the Blondy and other prodigious 
Rains, taken notice of by Hiſtorians, and other Authors, 25 pres 
ernatural and ominous Accidents ; bur, if ſtrictly pried into, will 
be found owing to natural Cauſes. Of which, for the Reader 8 
SatisfaCtion, I will give an Inſtance or two. A bloody Rain Was 
imagined to have fallen in France, which put the Country People 
into ſo great à fright, that they left their Work in the Fields, an 
in great haſte flew to the neizhbouring Houſes, Peiriſc (then in 
the Neighbourhood) ftriftly enquiring into the Cauſe, found it to 
be only red Drops coming from a ſort of Butterfly, that flew about 
Win great Numbers at that time, as he concluded from ſceing ſuch. 
red Drops come from them ; and becauſe theſe Drops were laid, 
Non ſupra edificia, non in devexis lapidum ſuperficiebus, uti debuerat 
contingere, ſi 6 cælo ſanguine pluiſſet ; ſed in ſubcavis potius & in 
foraminibus. Aral, quod parietes iis tingebantur, non qui in 
mediis oppidis, ſed qui agrorum vicini erant, neque ſecundum partes 
elatiores, ſed ad mediocrem ſolum altitudinem, quantam volitare Pa- 
Niliones ſolent. Gaſſend in vit. Peiresk. L. 2. p. 156. | 
= So Dr. Merret faith alſo, Pluvia Sanguinis quam certiſſime conſtat 
WE efſe tantum Inſectorum excrementa : Pluvia Tritici quam nihil alnud 
BY eſſe quam Hedere baccifere grana d Sturnis devoratq excretaque com- 
Paranti liquidiſſimè patet. Pinax rerum, &c. pag. 220. | 
| The curious Vorm tells of the raining of Brimſtone, An, 1646. 
Maii 16. Hic Hafnie cum ingenti pluvia tota urbs, emneſque ita 
inundarentur plateæ, ut greſſus hominum impediret, Sulphureoque odore 
aerem inficeret, dilapſis aliquantulum aquis, quibuſdam in locis colli- 
gere licuit Sulphureum pulverem, cujus portionem ſervo, colore, odore, & 
aliis verum Sulphur ferentem. Muſ. Worm. L. I. c. 11. Sect. 1. 
Together with the Rain we might take notice of other Meteors, 
particularly Snom; which although an irkſome Gueſt, yer hath its 
great Uſes, if all be true, that the famous 7. Bart holin ſaith of it, 
who wrote 2 Book de Nivis uſu Medico. In which he ſhews, of 
what great Uſe Snow is in fructifying the Earth, preſerving from 
the Plague, curing Feavers, Cholicks, Head-Achs, Tooth-Achs, 
Sore Eyes, Pleuriſies, (for which Ute, he faith his Country-wo- 
men of Denmark keep Snow-water gathered in March,) alſo in 
prolonging Lite, (of which he — in the Alpine Inhabitants, 
| 4 ä that 
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Rains, as ſome of the moſt eminent modern Phi- 
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that live to a great Age,) and preſerving dead Bodies; Inſtances 
of which he gives in Perſons buried under the Snow in paſſing 
the Alpes, which are found uncorrupted in the Summer, when the 
Snow is melted, which ſad ſpetacle he himſelf was an Eye-wit. 
neſs of. And at Spitzberge in Greenland, dead Bodies remain en-. 
tire and uncorrupted for Thirty Years. And laſtly, concerning ſuch 8 
as are ſo preſerv'd when ſlain, he ſaith they remain in the ſame 
Pofture and Figure. Of which he gives this odd Example, Viſum K 
id extra urbem noſtram ¶Haſniam] quum, 11. Feb. 1659. oppug nantes 
hyſtes repellere ntur, mag naque ſtrage occumberent; alii enim rigid; 
iratum vultum oſtendebant; alii oculos elatos, atii ore diducto ringen- | 
tes, ali; brachiis extenſis Gladium minari, alii alio ſitu proſtrati ja- 
cebant. Barthol. de uſu Niv. c. 12. FFP 
But although Snow be attended with the Effects here named, 
and others ſpecified by the learned Bartholin; yet this is not to 
be attributed to any peeuliar Virtue in the Snow, but ſomè other 
Cauſe. Thus when it is ſaid to fuctißy the Earth, it doth fo by 
guarding the Corn, and other Vegetables againſt the intenſer Cold 
of the Air, eſpecially the cold piercing Winds; which the Huſ- 
/ bandmen obſerve to be the moſt injurious to theit Corn, of all 
Weathers. So for Conſerving dead Bodies, it doth it by conſtipa- 
ting ſuch Bodies, and preventing all ſuch Fermentations, or internal 
Conflicts of their Particles, as would produce Corruption. * 
Such an Example is ſaid to have happened ſome Years ago 
at Paris, in digging in a Cellar for ſuppoſed hidden Treaſurè; 
In which after digging ſome Hours, the Maid going to call her 
Maſter, found them all in their digging Poſtures, but dead. This 
being noiſed abroad, brought in, not only the People, but Ma- 
giſtrates alſo, who found them accordingly ; Ille qui ligone terram 
8 e Faderat, & ſocius qui pald effoſſam terram removerat, ambo pedibus 
| ſtabant quaſi ſuo qui ſque operi affixus incubuiſſet, uxor unius quaſi * 
OP opere defeſſa in ſeamno, ſollicito quodamvuitu, ſedebat, inclinato in 
WD palmgm manis genibus innitentis capite; puerulus laxatis braccis in 
* marg ine ec a vatæ fovee defixis in terram occulis alyum exonerabat ; 
omnes in naturali ſitu, carneæ tanquam ſtatuæ rigidi, apertis oculis 
& vultu vitam quaſi reſpirante, exanimes ſtabant. Dr. Bern. Con- 
nor, Diſſert. Med. Phyſ. p. 15. | 5 
The Doctor attributes all this to Cold; but I ſcarce think there 
could be Cold enough to do all this at Paris, and in a Cellar 
too. But his following Stories are not improbable, of Men and 
Cattle killed with Cold, that remain in the very ſame ſame Poſture 
an Which they died; of which zhe gives this Inſtance from a 
WY, | > ==.” 200 
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hap: III. Of the Clouds and Rain, 25 
oſophers (2) have done, we ſhould have another In- 
tance of the great Uſe and Benefit of that Meteor. 
And now, if we reflect upon this neceſſary Ap» 
endage of the Terraqueous Globe, the Atmoſphere z 
Ind conſider the abſolute Neceſſity thereof to ma- 
y Uſes of our Globe, and its great Convenience 


ce whole: And in a Word, that it anſwereth 


1 l the Ends and Purpoſes that we can ſuppoſe there 


n be for ſuch an Appendage : Who can but own 
is to be the Contrivance, the Work of the great 


\*,. 
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Freator? Who. would ever Lay or imagine ſuch a 
ody, ſo different from the Globe it ſerves, could 
> made by Chance, or be adapted fo exactly to 
I thoſe fore-mentioned grand Ends, by any other 
ficient, than by the Power and Wiſdom of the 
. pfinite GOD! Who would not rather, from ſo no- 
e a Work, readily. 1 the Workman, 
W) and as eaſily conclude the Atmoſphere to be 


[ 1 X% —_— 


aniſh Captain, that happened two Years before, of a Soldier 
at happened unluckily to ſtraggle from his Company that were 
rrraging, and was killed with the Cold, but was thought to 
oe fallen into the Enemies Hands. Bur ſoon after their return 
"IF their Quarters, they ſaw their Comrade returning fitting on 
rſeback, and coming to eongratulate him, found him dead, and 
ee he had been brought thither in the ſame Poſture on Horſeback, 
ptwithſtandig the jolting of the Horſe. Ibid. p. 18. 
(2) Of chis Opinion was my late moſt gn and learned 
riend, Mr. Ray, whoſe Reaſons ſee in his Phyſico Theolog. Dif- 
urſes, Diſc. 2. p. 90, c. So alſo my no leſs learned and in- 
tous Friends Dr. Halley, and the late Dr. Hook, many of the 
ench Vertuoſo's alſo, and divers other very conſiderable Men be- 
re them, too many to be ſpecified here. 
(3) An Polycletunggguidem admirabimur propter partium Sta- 
convenient iam ac proportionem ? Naturam autem non modo non 
adabimus, ſid omni etiam arte privabimus, que partium proportio- 
non ſolum extrinſecus more Statuoriorum, ſed in profundo etiam 
ravit? Nonne & Polycletus ipſe Nature eſt imitator, in qui bus 
Item eam potuit imitarj ? Potuit autem in ſolis externis parkibus 
quibus artem conſideravit. With much more to the like pur- 
oſe. Galen. de Uſ. Part. I. 17. c. 1. 5 


(1) made 
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made by G O D, as an Inftrument wrought by its 

Power, 5 Pneumatick Engine, to be contrived 
and made y Man! = 5 | * 
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CHAP, IV. 
Of Lab. 


T Hus much for the firſt Thing miniſtering to 
the Terraqueous Globe, the Atmoſphere, andi 


F; 


its Meteors ; the next Appendage is Ligbr. (1) 
Concerning which, I have in another part of thi 
Survey (2) ſhewed, what admirable Contrivanceyi 
the infinitely wiſe Creator hath for the affording 
this noble, glorious, and comfortable Benefit t 
other Globes, as well as ours; the Proviſion he hath 
made by Moons, as well as by the Sun, for the Com 
munication of it. . 
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(1) It is not worth while to enumerate the Opinions of th. 
Ariſtoteli ans, Carteſians, and others about the Nature of Light; 
Ariſtotle making it a Quality; Cartes a Pulſion, or Motion of the 
Olobules of the ſecond Element, Vid. cartes Princip. p. 3. f. 55, & 
But with the Moderns, I take Light to conſiſt of material Parti. Mc 
eles, propagated from the Sun, and other luminous Bodies, noi 
inſtantaneouſly, but in time, according to the Notes following in 
this Chapter. But not to inſiſt upon other Arguments for the 
Proof of it, our noble Founder hath proved the Materiality of 
Light and Heat, from actual Experiments on Silver, Copper, Tin, 
Lead, Spelter, Iron, Tutenag, and other Bodies, expoſed (both 
naked, and cloſely ſhur up) to the Fire: A; which were conſtant- 
ly found to receive an Increment of Weight. I wiſh he could have 
met with a favourable Seaſon, to have tried. his Experiments with 
the Sun- beams as he intended. Vid. By Exp. to make Fire ani 
Flame ponderable. | N ( 
Y ln my Survey of the Heavens, not yet Publiſhed. - 80 
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hap. V. Of Light. 27 
And now let us briefly conſider the great Ne- 
eſſity and Uſe thereof to all our Animal. World, 
and this we ſhall find to be little leſs than the ve- 
. Life and Pleaſure of all thoſe Creatures, For 
hat Benefit would Life be of, what Pleaſure, what 
TE omfort would it be for us to live in perpetual 
Darkneſs ? How could we provide our ſelves with 
Food and Neceſſaries? How could we. go about the 
ait Buſineſs, correſpond with one another, or be 
any Uſe in the World, or any Creatures be the 
tome to us, without Light, and thoſe admirable Or- 
ans of the Body, which the great Creator hath 
apted to the Perception of that great Benefit. 
W But now by the help of this admirable, this firſt- 
nade, (3), becauſe moſt neceſſary, Creature of God, 
this, I ſay, all the Animal World is enabled to 
here and there, as their occaſions call; they can 
ranſact their Buſineſs by Day, and refreſh and re- 
uit themſelyes by Night, with Reſt, and Sleep. 
hey can with Admiration and Pleaſure, behold 
Wc glorious Works of God; they can view the 
Horſes of the Heavens, and Tee the Beauties of the 
SWowry Fields, the gay Attire of the feathered 
ribe, the exquiſite Garniture of many Quadru- 
the eds, Inſects, and other Creatures; they can take 
Vwthe delightſome Landskips of divers Countries, 
nd Places; they can with admiration fee the great 
reator's wonderful Art and Contrivance in the 
arts of Animals and Vegetables: And ina word, 
zhold the Harmony cf this lower World, and of 
e Globes above z and ſurvey the exquiſite Work- 


anſhip in every Creature. 
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| (3) Gen. 1. 3. And God ſaid, Let there be Light, and theri was 
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To all which I might add the Improvements i 2 
wich the > gd of Men hath made of this noble 
Creature of God, by the Refractions and Reflections 
of Glaſſes. But 4 would be endleſs to enumerate] 
all its particular Uſes and Benefits to our World. 

But before I leave this Point, there are two things 
concerning Light, which will deſerve an eſſ peciali 
Remark ; and that is, its ſwift and almoſt inſtanta 3 
NEOUS Motion ; and its vaſt Extenſion,  » 8 
I. Iti8a very great Act of the Providence 01 % 
God, that ſo great a Benefit as Light is, is not long 

in its Paſſage from Place to Place. For Was al 

Motion thereof no ſwifter than the Motion of th 
| Fivifteſt Bodies on Earth, ſuch as of a Bullet out off 
a great Gun, or even of a Sound (4) (which is the 
ſwifteſt Motion We have next Light) in this Caſ 

Light would take up in its Progreſs from the Sui 

to us, above thirty two Years, at the Rate of the 

tec and above ſeyenteen Years, at the Rate of thy 1 
tter. 
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3 It may not be ungrateful to che Curious to take Notice o 9. 
the Velocity of theſe two Things. * 
According to the Obſervations of Merſennus, A Buller-ſhot ou 
of a great Gun, flies 92 Fathom in a Second of Time, CB. 
lit —— } which is equal to 589 + Feet Engliſh z ang accord: 
ing to the Computation. of Mr. Huygens, it would be 25 Years 
in paſſing from the Earth to the Sun. But according to my own 
Obſervations made with one of Her Majeſty's Sakers, and a very 
accurate Pendulum-Chronometer, 2 Bullet, at it's firſt Diſcharge, 
flies 310 Yards in five Half-ſeconds, which is a Mile in a little 
above 17 Half. ſeconds. And allowing the Sun's Diftance, as in 
the next Note, a Bullet would be 32 2 Years in flying with its 
utmoſt Velocity to the Sun, 
As to the Velocity of Sound, ſee Book 4. Chap. 3. Note 28. 20 
cording to which rate there mentioned, 2 Sound would be near 
17: Yearsin flying as far as from the Earth to the Sun. Confer 
| here the Fe of the Acad. del ci ment, b. 1457 Sc. 


The 


10 hap, IV. ; Of Light. 2 9 


„ Tue Inconveniencies of which would be, its 
„energy and Vigour would be greatly cooled and 


ated; its Rays would be leſs penetrant; and 
arkneſs would with greater Difficulty and much 
uggiſhnefs, be diſſipated, eſpecially by the fainter 

ozhts of our ſublunary luminous Bodies. But 
> fling with ſuch prodigious Velocity, with nearly 
Mee inſtantaneous Swiftneſs of above two Hundred 
"Sd ſixty Thouſand Engliſb Miles in one Second 

Time, (5) or (which is the ſame thing) being but 
out ſeven or Eight Minutes of an Hour an —_— 
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(5) Mr. Romer's ingenious Hypotheſis about the Velocity of 
ant, hath been eſtabliſhed by the Royal Academy, and in the 
W/ervatory for eight Years, as our Phil, Tranſ. No. 136. obſerve 
om the Journ. des Scavans ; our moſt eminent Aſtronomers alſo 
Exgland admit it: But Dr. Hook thinks with Monſieur Cartes, 
e Motion of Light inſtantaneous. Hook Poſt, Works, pag. 77. And 
tis he endeavours to explain, pag. 130, &c. | 3 
| What Mr, Romer's Hypotheſis is, may be ſeen in the Phil. 
anſact. before-cited: As alſo in the before: mentioned Sir Iſaac 
ewton s Opticks . Light is propagated from luminous Bodies in tima, 
pd [pends about ſeven or eight Minutes of an Hour in paſſing from 
oe Sun to the Earth. This was firſt obſerved by Romer, and them 
i others, by means of the Eclipſes of the Satellites of Jupiter. For 
7% Eclipſes, when the Earth is between the Sun and Jupiter, bap- 
Aout ſeven or eight Minutes ſooner than they ought to do by the 
ables; and when the Earth is beyond the O, they happen about 
ven or eight Minutes later than they ought to do + The reaſon being, 
bat the Light of the Satellites hath farther to go in the latter Caſe, 
ban in the former, by the Diameter of the Earth's Orbit, Newt, 
pt. L. 2. Part. 3. Prop. 11. i LECT 2 
Nov, foraſmueh as the Diſtanee between the © and e, is ae- 
erding to ſome x0000 Diameters of the Earth, according to o- 
ers 20000; but according to our moſt ingenious Savilian Pro- 
for, Dr. Halley, the middle between them, 15000, - which (ac- 
drding to Note 1. J. 2. c. 2.) makes 119032125 Miles; there- 
bre at the Rate of 7 Minutes, or 450 Seconds in paſling from 
he ©, Light will be found to fly 264516 Miles in one Second; 
Fhich is vaſtly more than what Dr. Hook (no doubt by ſome Mi- 
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from 
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from the Sun to us, therefore with all ſecurity and if 
ſpeed, we receive the kindly Effects and Influences 
of that noble and uſeful Creature of God. 
2. Another thing of great conſideration about 
Light is, its vaſt Expanſion, it's almoſt incompre- 
henſible, and inconceivable Extenſion, which as a 
late ingenious Author (6) ſaith, © Is as boundleſs 
« and unlimited as the Univerſe it ſelf, or the Ex- 
* panſum of all material Beings : The vaſtneſs of 
* which is ſo great, that it exceeds the Comprehen- 
„ ſions of Man's Underſtanding, Inſomuch that 
e very many have aſſerted it abſolutely Infinite, i 
and without any Limits or Bounds. i 
And that this noble Creature of God is of this] 
Extent, (7) is manifeſt from our ſeeing ſome of the 
fartheſt diſtant Objects, the heavenly Bodies, ſome 
with our naked Eye, ſome with the hietpef 3 


6 


| 0 Dr. Hook Poſt, Works. Left. of Light, pag. 96. 

7) For the proof of this vaſt Extent of Light, I ſhall take the 
Computation of the fame great Man, pag. 77. If, faith he, we 
conſider firſt the vaſt Diſtance between us and the Sun, which fron 
the beſt and lateſt Obſervations in Afironomy, is Judged to be about 
10000 Diameters of the Earth, each of which is about 7925 Engliſh. 
Miles; therefore, the Sun's diſtance is 7925000 Miles; and if ve 
conſider that accordiny to the Obſervation, which I publifhed to prove 
the Motion of the Earth, {which were Obſervations of the Parallax 
of ſome of the fixt Stars tn the Head of Draco, made in 1699] 
the whole Diameter of the Orb. viz. 20000, made the Subtenſe but of 
one Minute to one of the fixt Stars, which cannot therefore be leſs 
diſtant than 3438 Diameters of this great Orb, and conſequently 
68760000, Diameters of the Earth : And if this Star be one of the 
neareſt, and that the Stars that are of one Degree leſſer in Magnitud: i E: 
(1 mean not of the Second Magnitude, betauſe there may be many De- 
_  grees between the Bf and Second) be as much farther ; and another 
ſort yet ſmaller be three times as far ; and a fourth four times as 


Far, and ſo onward, poſſibly to ſome 100 Degrees of Magnitude ſuch Ef 

23 may be diſcovered by longer and longer Teleſcopes, that they may gr 

be too times as far; then certainly this material Expanſion, a part hi; 

of which we are, muſt be ſo great, that "twill infinitely exceed out tin 

ſhallow Conception to ĩmagine. Now, by what I laſi mentioned, * sche 
| | ED. eviacs 
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Inſtruments, and others in all probability farther 
ind farther, with better and better Inſtruments : 
d had we Inſtruments of Power, equivalent to 


ut he Extent of Light, the luminous Bodies of the ut- 
c- noſt Parts of the Univerſe, would for the ſam 
Reaſon be viſible too. | 
i; Now as Light is of greateſt Uſe to impower us to 
x. Nee Objects at all, fo the Extenſion thereof is no 
ol eis uſeful to enable us to ſee Objects afar off. By 


hich means we are afforded a Ken of thoſe many 


at orious Works of the infinite Creator, viſible in 
e, he Heavens, and can improve them to ſome of 


he nobleft Sciences, and moſt excellent Uſes of 
dur own Globe. 


o * 
** 1 * 


21 ident, that Light extends it ſelf to the ut moſt imaginable Parts, and 
u- y the help of Teleſcopes, we collect the Rays, and make them ſenſible 


o the Eye, which are emitted from ſome of the almoſt inconceivably 
emote Objects, & . Nor is it only the great Badly of the Sun, or 
the vaſt Bodies of the fixt Stars, that are thus able to diſperſe their 
ight through the vaſt Expanſum of the Univerſe ; but the ſmalleſt 
park of a lucid Body muſt do the very ſame thing, even the ſmalleſt 
lobule firuck from a Steel by a Flint, Sc. | 
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CHAP. V. 
O Gravity, 


HE laſt thing ſubſervient to our Globe, that T. 
ſhall take notice of, is Gravity (1), or that 


5. tendency which Bodies have to the Center of the 
4 Eartn. | | | If 
De- 8 | 

ber DFE | e 

4s (1) That there is ſucha thing as Gravity, is manifeſt from its 
Effects here upon Earth ; and that the Heavenly Bodies attract, or 


gravitate to one another, when placed at due diſtances, is made 
highly probable by Sir Iſaac Newton. This Attractive or Gravita- 
ting Power, I take to be congenial to Matter, and imprinted on all 
the Matter of the Univerſe by the Cicator's Hat at the Creation. 
| | Nhat 


„% OG. Hoke th 
; If by the kind Reception of this, I have Enco 
ragement to publiſh my . Survey of the Heavens, | 
Hall ſhew of what abſolute Neceſſity, and what: 
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What the Cauſe of it is, the Newtoxian Philoſophy doth not pretend 
to determine for want of Phznomena, upon which Foundation it 
is that thatPhiloſophy is grounded, and not upon chimerical and un 
certain Hypotheſes: But whatever the Cauſe is, that cauſe penetrau 
even to the Centers of the Sun and Planets, without any diminution if 
its Virtue ; and it acteth not according to the Superficies of Bodies. ( 
Mechanical Cauſes do) but in proportion to the Quantity of their Soli 
Matter; and laſtly, it actet. all round it at immenſe diftances, d. 
treaſing in duplicate proportion to thoſe diſtantes, as Sir Iſaas ew ta 
faith, Princip. pag. ult, What uſeful Deductions, and what 
tational Philoſophy have been drawn from hence, may be ſeen in 
the ſame Book. 5 9 „ TTIASS A: >! 
This Attraction, or Gravity, as its Force is in a certain pro 
portion, ſo makes the Deſcent of Bodies to be at a certain rate 
And was it not for the Refiſtance of the Medium, all Bodies 
would deſcend to the Earth at the ſame-race ; the lighteſt Dow: 
as ſwiftly as the heavieſt Mineral: As is manifeſt in the Air-Prump 
in which the lighteſt Feather, Duſt, c. and a piece of Lead, dro” 
down feemingly in the ſame Time, from the Top to the Botton 
of a tall exhauſted Receiver. „ „ „ t 
The rate of the Deſcent of heavy Bodies, according to Gall; 
leo, Mr. Huygens, and Dr. Halley (after them) is 16 Feet 1 Inch 
in one Second of Time; and in more Seconds, as the Squares off 
thoſe Times. But in ſome accurate Experiments made in St. Paul 
ome, June 9.1710, at the Height of 2 20 Feet, the Deſcent Was 
ſearcely 14 Feet in the firſt Second. The Experiments were made 
in the Preſence of ſome very conſiderabie Members of the Royal 
Society by Mr. Hawksbee, their Operator, with glafs hollow 
Balls, ſome empty, ſome filled with Quick-ſilver, the Barometer 
at 297, the Thermometer 60 Degrees above Freezing. . The 
Weight of the Balls, their Diameters, and Time of the Deſcent is 
In this Table. EE 3 


n- ne with v... Empey Ei 
— 2 Diameter. | Time. | Weight Diameter. | Time. ee 
Grains, Tenth Inch. Seconds. [Grains Inch. Tenth. 2 Seconds * 
ie eee 
993 8 s les. || 642 J 216 

N 747 7%. | 8 morèe. 515 5 nearly 16 

1 „„ Jo | | 483 | 5 nearly | 17 
1872 8 more. 4-24 Þ.3 | 18 
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oble Contrivance this is of keeping the ſeveral 
lobes of the Univerſe from ſhattering to pieces, 
s they evidently muſt do in a little time by their 
wift Rotation round their own Axes (2). The 
erraqueous Globe particularly, which circum- 
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he reaſon why the heavy, full Balls fell in half the time of the 
now ones, was the Reſiſtance of the Air. Which Reſiſtance is 
„ ingeniouſly and accurately aſſigned by Dr. Wallis, in Philo. 
anſ. N. 186. And the cauſe of the Reſiſtance of all Fluids, (as 
Iſaac Newton, Opt. Q. 20.) is partly from the Friction of the 
arts of the Fluid, partly from the Inertia thereof. I he Reſiſtance 
ſpherical Body meets wich from Friction, is as the right Angle 
4 the Diameter, and the Velocity of che moving Body: And 
de Reſiſtance from the Yis-Inertie, is as the Square of that Product 
For a farther account of the Properties and Proportions, Sc, 
WW Gravity in the fall or projection of Bodies, I ſhall refer to 
e larger Accounts of Gallilaus, Torricellius, Huygens, Sir Iſaac 
ſew ton, & c. or to the ſhorter Accounts of Dr. Halley in Philoſ. 
ranſ. abridged by Mr. Lowthorp, Vol. I. p. 561. or of Dr. Clarke 
| his Notes on Rohault, Phyſe 2. c. 28. F. 13, 16. And for the 
efiſtance of Fluids, I refer to Dr. Wallis before cited, and the 
dt. Erudit. Lipſ. May 1693. where there is a way to find the 
orce-of Mediums upon Bodies of different Figure. 
(2) Thar the heavenly Bodies move round their own Axes is, 
ond all doubt, manifeſt to our Eye, in ſome of them, from the 
ots viſible on them. The Spots on che Sun (eaſily viſible with 
ordinary Glaſs) do manifeſt him to Tevolve round his own 
is in about 25 + Days. The Spots on Y and & prove thoſe 
70 Planets to revolve alſo from Eaſt to Weſt, as Dr. Hook diſcovered 
1664, and 1665. And 8 alſo (although near the ſtrong Rays 


ce Sun) hath, from ſome Spots, been diſcovered by Mr. Caſſini, 
Che 6 | t Caſſini, 
ww 3 66, and 1667, to have a manifeſt Rotation. /. Lowth, Abridg. 


ol. 1. p. 382, and 423, 425. And ſuch Uniformity hath the Cre- 
or obſerved in the Works of Nature; that what is obſervable in one, 
= generally to be found in all others of the ſame kind So that 
W2ce tis manifeſt the Sun and three of his Planets whirl round} it 

very reaſonable to conclude all the reſt do ſo too, yea, every Globe 
f the Univerſe.” © e e BOLD eee ANC OW HH 
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| Palmiſt faith, Gad bad founded for them, a bound h 


_ ſhall find the Motion of the Earth to be nearly 1039 Miles in al 
Hour. Which, by the by, is a far more reaſonable and leſs rapid 
the Proportions in Note 5, of the preceding Chapter, the Circum 


$ - 


: quedam quaſe vinculo circumdata collizantur : qu" 


terra loqum expetens, conglobatur un 
| 26nquam, neque effunditur. Id. paulo poſt. 


— 


— 


volves at the rate of above 1000 Miles an Hour ( 
3 the centrifugal force of that Motion, be 
ſoon diſſipated, and ſpirtled into the circumambi 
ent Space, was it not kept together by this noble 
Contrivance of the Creator, this natural inherent 
Power; namely, the Power of Attraction, or Gra 
vaity.- ES | V 5 ü 

| And as by this Power our Globe is defended 2% 
gainft Diſſipation, ſo all its Parts are kept in thei 
proper Place and Order. All material Things do na 
turally gravitate thereto, and unite themſelves there. 
with, and ſo preſerve its Bulk intire (4). And th t 
fleeting Waters, the moſt unruly of all its Part r 
do by this means keep their conſtant æquipoiſe iin 
the Globe (5), and remain in that place which, ti 
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(3 The Earth's Circumference being 24930 Miles, (according 
to Book II. Chap. 2. Note 1.) if we divide that into 24 Hours, wi 


Rate, than that of the Sun would be, if we ſuppoſe the Earth un 
Aand ftill, and the Sun to move round the Earth. For according u "2 y/ 


ference of the Magnus Orbis is 748201929 Engliſh Miles, which 
divided by 24 Hours, gives 31175080 Miles in an Hour. But wha 
is this to the Rapidity of the fixt Stars, if we ſuppoſe them, no 
= Earth, to move? Which is a good Argument for the Earth ar 
tion. Th „F KS > SY 94.46 974 | 

| (4) Mh majas, quam quod ita fabils eft Mundus, atque ita 
coheret ad permanendum, ut nihil ne 2 quidem poſſit aptin. 2 
Onmes enim partes ejus undique medium locum capeſſentes nituntuſree 
meliter : maxime autem corpora inter ſe juncta 22 cun inc 

a acit ea natura d 
que per omnem mundum omnia mente, & ratione conſic i ens, fund: Nbſe 
zur, * ad medium rapit, & convertit extrema. Cicer. de Nat. 

„ I. 2. c. 45. | : 9 

RK Eadem ks Mare, cum eee fot, medium tame! 
que equaliter, neque redunda 
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a V. f Gravity. 38 
ad ſet, which they might not paſs; that they rurn not 
gain to cover the Earth, Pſal. 104. 8, 9. So, that 
ven in a natural Way, by virtue of this excellent 
ontrivance of the _— — 1 ng of Au 
en ſalmiſt is perpetually fulfilled, P/a/. 89. 9. Thos. 
heft the raging of be Sea 3 when the Waves thereof 
he, rbow fine n. 
Io theſe, and an Hundred other Uſes of Gravity 


7 
29 


ein Rat I might have named, I ſhall only juſt mention 


na Rother thing owing to it, and that is Leviry (6) 
e hat bent nf what we call light Bodies ſwim; 
the thing no leſs uſetul to the World than its oppoſite; 


rea ravity, is in many reſpects, to divers Tribes of 
nimals, but particularly ſerviceable to the raiſing 
> of Vapours (7), and to their conveyance about 
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(6) That there is no ſuch thing as poſiti ve Levity, but that Le- 
, is only a leſſer Gravity, is abundantly manifeſted by the acute, 
pic r. ph. Borelli de Mot. Wat. a Grav. pend. cap. 4. See 2 ſo the 
h notations of the learned and ingenious Dr. Clark on Robaults 
7p. c. 16. Not. 3. Alfo the Exper. of the Aru. del. Cimento, 
um 1 8, &. Dr. Wallis's Diſ. of Gravity and Gravitation befote the 
ich! Society, Nov. 12. 1674. p. 28, G „„ — — 
vba (7) I have before in Note x. Chap. 3 ſhewn what Vapours are, 
nod how they are raiſed. That which I ſhall here note is their 
he antity. Concerning which the before commended Dr. Halley 
th given us ſome curious Experiments in our Phil. Tranſact. 
ita ich may be met with together in Mr. Lowthorp's Abridg. Fol. II. 
ting. 109, and 126. Mr. Sedileau alſo at Paris obſerved it for near 
uu ee Years, By all their Obſervations it appears, that in che 
cun inter Months the Evaporations are leaſt, and greateſt in Summer, 


1d moſt of all in windy Weather. And by Monſieur Sedileau's 
di bſervations it appears, that what is raiſed in Vapours, exceeds 


Nat at which falleth in Rain. In the Segen laſt Months of the Lear 
588, the Evaporations amounted to 22 Inches 3 Lines; but the 
ain only to x1 Inches 6 2 Lines: In 1689, the Evaporations wers 
> Inches 104 Lines; but the Rain 18 Inches 1 Line: In 1690 | 
e Evaporations 30 Inches 11 Lines; the Rain 31 Inches 3, of 2 
ine. Vid. Mem. de Math, Phyſ, Ame. 1692. p. 3. 
| 1 5 : D 2 | 
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36 Of Gravity, Book I. 
And now from this tranſient View of no other 
than the Out-works, than the bare Appendages of 
the Terraqueous Globe, we have ſo manifeſt a Sam- 
ple of the Wiſdom, Power, and Goodneſs of the 
infinite Creator, that it is eaſy to imagine the whole 
Fabrick is of a piece, the Work of at leaſt a skilful 
Artiſt. A Man that ſhould meet with a Palace (8), 
beſet with pleaſant Gardens, adorned with ſtately 
Avenues, furniſhed with well-contrived Aquæducts, 
Caſcades, and all other Appendages, conducing to 
Convenience or Pleaſure, would eaſily imagine, 
that proportionable Architecture, and Magnitficencef 
were within : But we ſhould conclude the Man was| 
out of his Wits, that ſhould aſſert and plead that 
all was the Work of Chance, or other than of ſome 
wiſe and skiltul Hand. And ſo when we ſurvey 
the bare Out-works of this our Globe, when we ſee 
ſo vaſt a Body, accouter'd with ſo noble a Furni- 
ture of Air, Light, and Gravity; with every thing, 
in ſhort, that is neceſſary to the Preſervation and 
f 5 of the Globe it ſelf, or that conduceth to 
the Life, Health, and Happineſs, to the Propaga- 
tion, and Increaſe of all the prodigious variety of 
Creatures the Globe is ſtocked with; when we ſee 
nothing wanting, nothing redundant, or frivolous, 
nothing botching, or ill-made, but that every thing, 


5 


. — — „ 
4 Kg 


Tit bedemanded, what becomes of the overplus of Exhalations 7 
that deſcend not in Rain? I anſwer; They are partly tumbled 

downand ſpent by the Winds, and partly deſcend in Dews, which 37 
amount to a greater quantity than is commonly imagined. Dr. Hal - 
found the deſcent of Vapours in Dews ſo prodigious at St. Helena, * 


that he makes no doubt᷑ to attribute the origine of Fountains there. 2 | 
to. And I my ſelf have ſeen in a ſtill cool Evening, large thick 


Clouds hanging without any Motion in the Air, which in two or 
three Hours time have been melted down by Degrees, by the co d 
oy the Evening, ſo that notany the leaſt remains have been' of them 
(8) Sce Book II. Chap. 3. Note 3. 

a | even 


1 hap. V. Of Gravity. 5 IN... 
reren i very Apendages alone, exactly anſwer- 
al 4 Ends, = Occaſions : What elſe can 
be concluded, but that all was made with manifeſt - 
Deſign, and that all the whole Structure is the Work 
of ſome intelligent Being 3 ſome Artiſt, of Pow 


and Skill equivalent to ſuch a Work? 


* * 
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Of the Terraqueous Globe it ſelf, in 
T6 URI LC 6 general. * Bales at? 


Out-works, let us take a Survey of the Princi- 

pal Fabrick, viz. the Terraqueons Globe it felt; 
a moſt ſtupendous Work in every particular of it, 
which doth no leſs aggrandize its Maker (1), than 


T the foregoing Book having diſpatch'd the 


; 2 —_— 
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(1) TLicet:.oeuli quadammodo contemplari pulchritudinem earum 
rerum, qugs divina providentia dicimus conſtitutas. Ac principio Terra 


— univerſa cernatur, locata in media mundi ſede, ſulida, & globiſa 
ble veſtita floribus, herbis, arboribus, frugibus. Quorum omnium incred;- 
= bilis multitudo, inſatiabili varietate diſtinguitur. Adde huc Fontium 


gelidas perennitates, liquores perlucidos Amnium, Riparum veſtitus 


5580 viridiſſimos, Speluncarum concavas altitudines, Saxorum aſperitates, 
oy impendentium Montium altitudines, immenſitaſeque Camporum e adde 
hick etiam reconditas Auri ena Que vero, & quam varia 
oy geuera Beſti arum? —2ui yolucrum  Tapſme, 2 cantas? N 
| | Pecudiam paſtus? ——Quid de Hominum genere dicam? Qui quaſi 
hem Bl - cuultores terræ conſtituti, & c. — Que ſi, ut ani mu, ſic oculis videre 
poſſemus, nemo cunctam intuens terram, de divind ratione dubitaret. 

Cicer. de Nat, deor. I. 2. c. 398. 
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38.Of the Terraqueous Globe, &c. Book II. 
ever) curious complete Work doth its Workman, 
Let, us caſt our Eyes here and there, let us ranfack 
he Gate lets with the pe dere in 
ſhect erery part thereof, ſearch out the inmoſt Se- 
cxets of any of the Creatures; let us examine them i 
with all our Gauges,” meaſure them with our niceſt iſ 
Rules, pry into them with our Microfcopes, and 
moſt exquiſite Inſtruments (, ſtill we find them to 
bear Teſtimony to their infinite Workman, and that 
they exceed all Humane Skill fo far, as that the 
moſt exquiſite Copies and Imitations of the beſt Ar- 
tiſts, are no other than rude bungling Pieces to them. 
And ſo far are we from being able to eſpy any De- 
fect or Fault in them, that the better we 2 — them, 
the more we admire them; and the farther we ſee 
into them, the more exquiſite we find them to be. 
And for a Demonſtration of this ; I ſhall, 
I. Take a general Proſpect of the Terraqueous 
e Co Et ooh 
II. Survey its Particulars. 
IL. The things which will fall under a general Pro- 
ſpect of the Globe, will be its Figure, Bull, Motion, 
Place, -Diftribution into Earth and Waters, and the 
great Variety of all things upon it, and in it. 
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„ 7 cannot here omit. the Obſervations that have been made in 
theſe later Times; ſince we have had the Uſe and Improvement of the 
* . Microſcope, concerning the great Difference, which by the help of that, 
doth appear betwixt Natural and Artificizl Things, ' Whatever is Na- 
rural, doth by that appear adorned with all imaginable Elegance and. 
Beguty————= Whereas the moſt curious Works of Art, the (harper i 
Vne it Needle, doth appear as a blunt rough Bar of Iron, coming from the 
Furnace or the Forge ' The moſt accurate Engravings or Emboſſments. 
ſeem ſuch rude, bungling, deformed Works, as if they had bern done 
- with 4, Mattock, ora Trowel.- So vai} a difference is there betwixt 
the Skill of Nature, and the Rudeneſs and Imperfection of Art. Bp. 
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7 the Figure | of the Terraqueous Globe. | 


ge HIS 1 ſuppoſe I may take re for granted to be 
I Spherical, or nearly fo (i), And this muſt be 
Wlowed to be the moſt commodious apt Figure for 
World on many Accounts; as it is moſt capaci- 


— 1 PEE, Fi 17.49 | yy 
n. Ws, as its Surface js equi-diſtant from the Center, 
JJ) ĩ ĩ ͤ Eofle am” 5217 = 
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(1) Although-the Terraqueous Globe be of an, orbicular Figure, 
dr it is not ſtrictly ſo, x. On account of irs Hills and Vallies. 
ut theſe are ineonſiderable to the Earth's Semidiameter, that they 
e bur as the Duſt upon a common Globe. But, 2. Our modern . 
tronomers aſſign a much greater Variation from a globous 
xm, namely, that of a prolate Spharoid, making the Polar about 
4 Miles ſhorter than the Equatorial Diameter, The Cauſe of 
el depots be he th centrifugal Force of the diurnal Rota- 
on of the Globe. „ Hae DER 
This Figure they imagine is in Jupiter, his Polar being to his 
quatorial Diameter, as 39 3 to 49.4. But whether it ba ſo or 
I confeſs IL could never perceive, 7g nk 7 I have often viewed 
it Planet through very good, and long C - particularly a 
lerable good one of 72 Feer in my Hands: And although by 
aſon of cloudy Weather, .and-{at preſent) Fupiter's proximity to 
goes I 8 22 yet been able to e ee 3 yet Satin 
o far as hi g would permit,) and Mars appear perſectly 
dund through Mr. Regen long Glaſs of 126 Peu. which by 
Vill ne bequeathed, with its whole aratus, to our N. S. by 
hoſe Favour it is; now in my Hands. And moreover, I believe 
difficult, next to-impollble, to meaſure the two Diameters to a 
oth Part, by reaſon. of the ſmalneſs of V apparent Diameter, 
ad by reaſon. he is moving all the time of Meaſuring him. 
As to what is alledged from lengthening the Pendulums of 
locks, to make them keep the ſame Time under the Equator, 
as they do in our Climes; I have ſhewn from the like Variations 
in the Air - Pump, that this may aziſe from the rarity of the Air 
ere, more than here. J. Phil. Trauſ N, 294. But if the 
Degrees of a. Meridian grow larger, (EY go towards 
e i 
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40 The Figure of the Bock II. 
not only of the Globe, but (at leaſt nearly) of Gra- 
vity and Motion too, and as ſome have thought, 
of the central Heat and Waters. But theſe, and 
divers other things I ſhall paſs over, and inſiſt only NMH 
upon two or three other Benefits of this globous 
Figure of the Earth and Waters. 5 
1. This Figure is the moſt commod ious in regard 
of Heat, and I may add of Light alſo in ſome Mea- 
ſure. For by this means, thoſe to great Benefits 
are uniformly and equally imparted to the World 8" 
They come harmoniouſly and. gradual YO, and as 
gradually go off again. So that the dai y and yearly 
Returns of Light and Darkneſs, Cold and Heat, 
| Moiſt and Dry, are Regular and Workmar-like; 
(we may ſay,) which they would not be, eſpecially 
the/feriner, If the Maſs of Earth! and Waters were 
Es ſome fancied (2) it) a large Plain; or as m_ 
ob LOT ELD e SEO Eoin oO e ee 
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| eheLine, (as Mr. (aß affirms they do, by an Booth Part in every 
Degree, in Phil. 77 77 W. 278.) then chere is great reafon to 
. conclude in behalf of this Sphzroidal Fomm. 
N The natural Cauſe ofthis Sphericity of our Globe, 18 (according 
| $0 Sir Iſaac Veiston 's Principles) that Attraction, which the infinite 
Creator hath ſtamp d on all the Matter of the Univerſe, whereby all 
Bodies, and all the parts of Bodies mutually attract themſelves and * 
one another. By which ineans, as all the, parts of Bodies tend natu- . 1. 
rally tb their Center, ſo they all berake themſelves to à globous 
Figure, unleſs ſome other more prevalent Cauſe interpoſe. Thus Hl 
drops of Quick-lyer put on a ſpherical Form, the parts thereof iſ be 
Qrongly artraQing one another. So drops of Water have the ſame i © 
Form, when falling in the Airz but are Hemiſpherical only when 
they lie on an hard Body, by reaſon their Gravity doth fo farover: fe. 
ower their ſelf-attrating Power, as to take off one half of their 
hericity. This Figure is commonly attributed to the pony of il © 
ne rirrumambient Air: Burthat'thiscan't be the cauſe, is manifeſt th 
from the Air. Pump; che caſe being tlie very ſame in an exhauſted Wi ©” 
Receiver, às in the open Air, and nor any rhe leaſt Alteration of the i 2" 
Figure that I could perceive, in all the Trials I have made. 3 
_ © (2) It would be frivolous, as well as endleſs to reckon up the 
various Opinions of the Aneients about the Figure of the Ter- 
** | * ei C2 1241.4 3-0 tek . . 33 raqueous 
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M, ap. I. 4  Terraqueous Globe. 5 41 : 


A. Nixe a large Hill in the midft of the Ocean; or of a 
it, arge Figure ; or ſuch like. | 

nd 2. This Figure is admirably adapted to the com- 
ly {Wnodious and ec Diftributions of the Waters in the 


lobe. For ſince, by the Laws of Gravity, the 
Waters will poſſeſs the loweſt place; therefore, if 
he Maſs of Earth was cubic k, priſmatick, or any 
ther angular Figure, it would follow, that one (too 
Paſt a part) would be drowned ; and another be too 


its t) would b 0 | 
d: iry. But being thus orbicular, the Waters are 
a;M&qually and commodiouſly diſtributed here and 
ly Where, aceording as the Divine Providence faw moſt 
at. it; of which I ſhall take notice by and br. 
cl 3- The orbicular Figure of our Globe, is far the 
ly noft beneficial to the Winds, and Motions of the 
rel Atmoſphere. It is not to be doubted, if the Earth 
5 Nas of ſome other, or indeed any other Figure, but 
hat the Currents of Air would be much retarded, 


not wholly ſtopped. We find by Experience 
what influence 22 high Mountains, Bays, 


„ves, and Head lands have upon the Winds 3 how 
" they. ſtop ſome, retard many, and divert and 
change (near the Shores) even the General and con- 
1d raqueous Globe; ſome of them may be ſeen in Yaren. Geogr. J. 
u- 1. c. 3. init. or Zonſton's Thawmatogr, c. 1. Artic. 3. But among 


the variety of Opinions, one of the principal was, that the viti- 
hle Horizon was the bounds of the Earth, and the Ocean the 


us 8 
of bounds of the Horizon, that the Heavens and Earth above this 
ne Octan, was the whole viſible Univerſe ; and that all beneath the 
en Ocean was Hades, or the inviſible World. ' Hence, when the Sun 
. ſet, he was fajd.tingere ſe Oceano; and when any went to Hades, 
ir they muſt firſt paſs the Ocean. Of this A were not only 
of the ancient Poets, and others among the Heathens, bur ſome of 
1 the Chriſtian Fathers too, particularly Lanctantius, St. Au tine, 
4 and others, who thought their Opinion favoured by the Pfalmiſt, 
e i . 24. 2. and 139. 6, See By. Uſher's Anſ. to 4 Je. chall. p. 
1 OE ESE 1 Ea — . 
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42 I 2 ge. Book, II. 
ftant Winds (3) that blow round the Globe in the 
Torrid Zone. And therefore, ſince this is the effect 
of ſuch little Excreſcences, which. have but little 
eee to our Globe; what would be the « 2 C 

a F 


leq much vaſter Ang les, which would 750 
2 Quarter, 'Tepth, or but an ech Part o 
Globe s Wee eſe: muſt be 


Barricade, ARS greatly annoy, or Dub a1 
d ep th | "Currents of the Atmoſj here, and 
there eprive World of thoſe iterous i! 
Gales, les, that L bark ſag r 0 it be deck mae 2 
Thus t Igure OL ou it to e 
be a Work of b © inaſmuch as it is of the 
moſt commodious Figure; and all others wand as 
liable to 81 and evident W 


= Meither Y theſe conſtant Trade Winds, Wee Slew near 

| the Shore, but only in the Ocean, at leaſt i 40 Leagues off «as 

Sea, . from am Land; eſpecial ont oſt Coaſt, or Side of 

avy Continent : For indeed on the Eaft fide, the Eaiterly Mind be- 

ing the true Trade. ind, 5 almoſt home to the Shore; ſo neat 

> at 4 check rm the Land. ind. Dampier's Winds 
I. 

And not only the general Tradg-Winds, but alſo the conſtant 
evafting Trade- Vin ds, are in like manner affected by the Lands. 
Thus, for inſtance, on the; Coaſt of Angola and Fern. But this, 
ſaith the curious Captain Nampier, the Reader muſt, take. notice 
of, That the Trade-Winds that low an am C ent et the: North 
Coaſt of Africa, whether they are conflant, and blom all, the: Year, 
er whether they are ſhifting Winds, do never blow right in an the 
Shore, nor right "ang Shore, but go ſtanting, making an acute 

le of ahout. 22 Degrees. Therefore, as the Land. trends more 
Eaft or Weſt, from. the Nori or South on the a, the — 
ds —— w Yang * Wl: 
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o: 85 Bulk of the Terragueon Globe. 
\K 'S next thing otharkable i in the Terraqueoug 

1 Globe, is the prog ious Bulk thereof (): A 
'of- above 26 5 Lap nd 8 of Miles — 

0 Content. 1 too grand for any thing 

an a God to make, bs ro in the next Place 

c bogs . ang iy 
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0/1 It is not Uſeute Take 5 A pretty near Com putation n of the 
of the FN lobe, from thoſe accurate Obſervations 
a De ree, made by Mr. Norwood in England, and Mr. Picart, - 
d others in Francs: Both whoſe Meaſures ſurprizingly agree, 

chin about 2 quarter of 2 Mile. By the French Meaſure, the 
amerer of our Globe. appears, to be 65 38 594 Pariſian Toiſes, 
ich are 419993 1073 $2 ENI. Feet, or 79852475. 72800 Miles. 
Ambit therefore is 2490 les, and (ſuppoſin Pherical) 
Surface is 1 97831392 Miles: Which pi into 4 of its 
IT Os GEE folld 125 wy a6 wad UN Miles. 
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The ho Mins 9 p i the Terraquerus dbb. 
1 4H E Motions the'Terraqueous Globe hath, are 

round its own Axis, and round its Fountain 
F Light and Heat, the Sun (x), That fo vaſt a 
dy $46 the Earth'and Waters thould ous ala 


yu 
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0 With the ae I take it here for 8 chat the 
diurnal and Annual Revolutions are the Motions of the Terra» 
queous Globe, not of the Sun, & c. but the Proof thereof I ſhall 
ſerve for my Survey of the —— See Book 1. Chap. 5- Note 3. 1 
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any the leaſt Alteration ever heard of (except ſome 


(.:) Every thing that is moved, muſs of neceſſity be moved by ſom; 


by another thing, or not by another thing. If-it be moved by that 
which is moved by another, we muſs of neceſſity come to ſome prime 
Mover, that is not moved by another. For it 3s imp. 


hoc principium eſt movenili, Principis autem nulla origo + nam ex 


7 Queſt. I. 1. c. 23. 


motus, converſione m Coli, Solis, Luna, Siderumque omni 


naturæ motus gubernari. Cic. de Nat. Deor. L. 2. c. 3. 
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all (2), that it R ſuch different" 
Motions, as the Diurnal and Annual are, and thai 
theſe Motions ſhould be fo conftantly and regular 
ly (3) performed for near 6000 Tears, without 


Hours which we read of in Jab. 10. 12, Iz. and 
in Hezekiab's time, which, if they cannot be ac: 
counted for ſome. other ways dd greatly 
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thing elſe ; and that thing is moved by ſomething that is moved eit h 


poſſible, that wh 


moveth, and is movedby another, ſhould proreed in infinitum. Ariſto 
Phyſ. I. 8. c. 3. C 
m deſtritur @ ſe, munquan 


Solum quod ſeipſum movet, quia nunquan 
ne moveri quidem deſinit, quinetiam ceteris que moventur, hic fons: 


rincipio oriuytur ona; ipſum auto nulle ex realis naſe? pore; 
Fee enim oi id ref, ul gener dul. Ger Tal 
| Cogitemus qui fierl poſſit; ut tanita magnitude, ab aliqua qua poſſi 
natura, tanto tempore circumferri ? Ego igitur afſero Peum 56uſan 

eſſe, nec aliter poſſe ſieri. Plato in Epinomn. 
(3) Among the Cauſes which Cleanthes is ſaid in Tully to affign 
for Men's Belief of a Deity one of the chief is, e e 
um diſtinftionem, 


varietatem, pulchritudinem, ordinem : quarum rerum aſpeftus, ipſt 
ſatis indicaret, non efſe fortuita. Ut ſequis in domum aliquam, aut 
in gymnaſium, aut in forum venerit; cum videat omnium rerun 
rationem, modum, diſciplinam, non ea fine cauſa fieri judicare, 
ſedefſe aliquem intelligat, qui prefit, & cui pareatur 5 multo mag. 
in tantis motibus, tantiſque viciſitudinibus, tam multarum rerum, 
atque tantarum ordinibus, in quibus nibil unquam immenſa & 
infinita vetuſtas mentite fit, ſtatuat neceſſe eſt ab aliquã mente tant 
Homines cæperunt Deum agnoſtere, cum viderent Stellas, tantam 
concinnitatem efficere ; ac dies, nofleſque, aſtate, & hyeme, ſuns ſerva- 
Te ſtates ortus, atque opitus. | Plutarch de placit. I. I. c. 6. 
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he Wonder (4)3 theſe things, 1 ſay,) do manifeſtly 
irgue ſome divine infinite Power to be concerned 
herein 5 But eſpecially, if to all this we add 
e wonderful Convenience, yea abſolute Neceſſity 
pf theſe Circumvolutions to the Inhabitants, yea all 
the Products of the Earth and Waters. For to one 
of theſe we owe the comfortable Changes of Dayx 
and Night; the one for Buſineſs, the other for 
Repoſe ; (6) the one for Man, and moſt other Ani- 


2 n * 


(4) We need not be ſollicitous to elude the Hiſtory of theſe Mi- 
cles, as if they were only poetical Strains, as Maimonides, and 
ome others fancy Joſpua s Day to have been, viz. only an ordinary 
Summer's Day; but ſuch as had the Work of many Days done in 
it, and therefore by a poetical Stretch made, as if the Day had 
deen lengthened by the Sun ſtanding ſtill. But in the Hiſtory they 
re ſeriouſly related, as real Matters of Fact, and with ſuch Cir- 
umſtances as manifeſt them to have been miraculous Works of 
the Almighty : And the — Habakkuk, 3. i 1, mentions that of 
Joſbua as ſuch, And therefore taking them to be miraculous Per- 
verſions of the Courſe of Nature, inſtead of being Objections, they 
are great Arguments of the Power of God For in Hezekiah's 
Caſe to wheel the Earth it ſelf backward, or by ſome extraordi- 
nary Refractions to briug the Sun's Shadow backward ro Degrees: 
Or in 7oſhua's Caſe, to ſtop the diurnal Courſe of the Globe for 
ſome Hours, and then again give it the ſame Motion; to do, 1 
ſay, theſe things, required: the ſame infinite Power which at firſt 
gave the Terraqueous Globe its Motions. T5 . 


() Nam cum diſpoſſti quæſiſſem fædera Mundi, 
Praſcriptoſque Maris fines, Annique meatus, 
Et Lucis, Noftiſque vices: tunc omnia rebar 
conſilio firmata Dei, qui lege moveri 
. Sidera, qui fruges diverſ» tempore naſci, 
Qui variam Phæben alieno juſſerit izne 
compleri, Solemque ſuo; porrexerit undis 
| Littora; Tellurem medio libraverat axe. re 
5 Cauaudian in Rufin. L. 1. initio. 
{NG noctiſqque viciſſitudo conſervat animantes, tribuens aliud 
agendi tempus, aliud quieſtendi.' Sic undique omni ratione concludi- 
tur, mente, conſilioque divino omnia in hoc mundo ad ſalutem omni- 
um, canſerrationemque admirabiliter adminiſtrari. Cicer, de Nat, 
he Deor. L. 2. c. 53. ä 8 5 
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46 - Motions of the; Kc. Book l 
mals to gather and provide Food, Habitation, and 
other Neceſſaries of Life; the other to reſt, refreſh 
and recruit their Spirits (7), waſted with the Labour 
of the Day. To the other of thoſe Motions we owe 
the Seaſons of Summer and Winter, Spring and Au 
tumn, together with the beneficial Influences and 
Effects which theſe have on the Bodies and State o 
Animals, Vegetables, and all other things both in 
the Torrid, Temperate, and Frigid Zones. 
(7) The acute Dr. Cheney in his ingenious Philoſ”.Prine. of Nara 
ral Religion, among other Uſes of Day and Night faith, the 
Night is moſt proper for Sleep; becauſe when the Sun is above 
the Horizon Sleep is prejudicial, by reaſon the Perſpirations are 
then too great. Alſo that Nutrition is moftly, if not altogether, 
ormed in time of Reft ; the Blood having too quick a Motion 
the Day : For which Reaſon, weak Perſons, Children, &c. uc 
are nouriſhed moſt, and recruit beſt by S lee. IN 


H 
Of thePlace nd Situniono the Lor ehe. 
| Globe, in reſpect f the Heavenly Bodies, Ir 
A Nother thing very conſiderable in our Globe, 

is its Place and Situation at a due Diſtance 
from the Sun (+), its Fountain of Light and Heat; 
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(r) It is a manifeſt Sign of the Creator's Management and Care, WW *i 
in placing the Terraqueous Globe at that very Diſtance it is from 
the Sun, and contemporating our own Bodies, and all other things . 
ſo duly to that Diſtance. r was the Earth farther from the Sun, Ar 
the World would be ftarved, and frozen with Cold: And was it 
_ nigher, we ſhould be burnt, at leaſt the moſt combuſtible things 
would be ſo, and the World would bevexed with perpetual Con. WP! 
flagrations. For we ſee that a few of the Rays of the Sun, even tic 
no more than what fall within the Compaſs of half an Inch, or dis 
an Inch in a Burning Glaſs, will fire combuſtible Bodies, even in IT. 
our own Climate. 5 e 
1 and N% 
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Chap. IV. Place and Situation, &c. 47 
and from its nel hbouring Planets of the ſolar Sy- 
Rem, and from the fixt Stars. But theſe things I 
have ſpoken more largely of in my Survey of the 
eavens, and therefore only barely. mention them 


ow, to inſiſt more largely upon 


7 - 0 ED 
The Diſtribution of the Earth and Waters. 
HE Diftribution of the Waters and the dry 


are Land, although it may ſeem rude and unde- 
cr Soned to a careleſs View, and is by ſome taxed as 
* uch (x), yet is admirably well adjuſted to the Uſes 


and Conveniencies of our World. + For 
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(1) The moſt eminent Author I have met with, that finds fault 
ith the Diſtribution of the Earth and Waters, and indeed wih 

e whole preſent Structure of the Globe, is the learned and elo- 
quent Theoriſt, Dr. Burnet, who frequently exclaims on this Point, 
Tellus noſtra, ſi totam ſimul complectamur, non. eft ordinata & ve- 
uſta rerum compages — ſed moles aggeſta vario, incertoque ſitu 
dartwum, nulla ordinis aut venuſtatis habita ratione. Theor. Sacr. 


e, . © 7. Ecquis autem a Deo hac ita fatta ? &e. ib. Quo autem 
de erculeo labore opus eſſet ad excavandam terram in tantum hiatum ? 
Si immediate d cauſa prima effectus fuiſſet hie alveus, aliquem 
; Alien ordinem, menſuram, & proportionem nat are licuiſſet in ipſius 
rn, & partium diſpoſtiane 3 ſed confuſa omnia, & c, ib. c. 8. 


Tellus naſtra cum erigua ſit, eſt etiam rudis: Et in illd exiguitate 
uta ſunt ſuperflua, multa inelegantia. Dimidiam terre ſuper- 
ciem inundat Oceanus; magni ex parte, ut mihi videtur, inutilis, 
[And then he goes on to ſhew.. how this Part of the Creation might 


n 
ir de mended, #6. e. 10. All this is to me ſurprizing from an Au- 
os chor of great Ingenuity, who ſeems in his Book to have a juſt O- 
n- bpinion of, and due Veneration for God. But certainly ſuch No- 
n tions are very inconſiſtent with the Belief of God's creating, eſpe- 
xx MW cially his governing and ordering the World. But ſuppoſe the 


n Terraqueous Globe. was ſuch a rude, confuſed, inconvenient Maſs, | 

ss he pretends; yet it is well enough for a ſinful World. But ber 
| Wi des, what others have long ago abundantly anſwered, _ fol- 
| NY | | owing 
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48 - Difribuio of the Beck U 
For in the firſt place, the Diftribution is ſo well 
made, the Earth and Waters ſo handſomely, f 
Workman-like laid, every where all the World 
over, that there is a juſt zquipoiſe of the WIIole 
Globe. The Northern balanceth 5 Southern Ocean; 
the Atlantick the Pacifick Sea. The American dr 
Land, is a Counterpoiſe to the European, Afiatick 
and African. 0 
In the next place, the Earth and the Waters are 
ſo admirably well placed about in the Globe, as to 
be helpful to one another, to miniſter to one ano- 
ther's Uſes. The great Oceans, and the leſſer Seas, 
and Lakes, are ſo admirably well diſtributed through- 
- out the Globe (H, as to afford ſufficient Vapours (2) tor 


Clouds 


— 
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Towing Survey will, I hope, ſufficiently. manifeſt it to be the Work 
of 2 wiſe and beneficent, as well as omnipotent Creator. 

(t) Some have objected againſt the Diſtribution of the Earth 
and Waters, as if the Waters occupied too large a part of the 
Globe, which they think would be of greater Uſe, if it was dry 
Land. But then they do not conſider that this would deprive the 

World of a due Quantity of Vapours and Rain. For if the Ca. 

vities which contain the e Waters, were ＋ * al- 
though the M'aters were no leſs in quantity, only their Surfaces 
narrower and leſſer, the Evaporations would be ſo much the leſs ; 
| inaſmuch as thoſe Eyaporations are made from the Surface, and 
are, conſequently, in proportion to the Surface, not the Depth or 
Quantity of Water. oft og AS 
(2) 1 took notice before in Book. I. Chap. 3. Note 1. That the 
Vapours conſtituting Clouds and Rain, are Veſculæ of Water de- 
tatched by Heat. The manner of which I conceive to be thus; 
Heat being of an agile Nature, or the lighteſt of all Bodies, ezfi- 
ly breaks looſe from them; and if they are humid, in its Paſſage, 
carrics along with it Particles, or little Caſes of the Water: 
which being lighter than Air, are buoyed up thereby, and ſwim 

in it; until by knocking againſt one another, or being thickened 
by the Cold, (as in the Note before-cited,) they are reduced into for- 
Clouds and Drops. Having mentioned the manner how Vapours  ceff 
are raiſed; and there being more room here than in the Note be- ? 
fore-cited, I ſhall, for the Illuſtration of Nature's Proceſs, take ¶ par 
notice of three Things obſervable to our purpoſe, in Water over the ¶ mai 
Fire. I. That the Evaporations are proportional to the _ aſ- W he 
8 RL ; R ending 


Chap. V. Earth and Waters. 49 
Clouds and Rains, to temperate the Cold (3) of 
the Northern frozen Air, to cool and mitigate the 
ot 1 Heats 
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cending out of the Water. A ſmall Heat throws off but few Va- 
pours, ſcarce viſible : A greater Heat, and aſcending in greater 
Quantities, carries off groſſer, larger, and more numerous Veſi- 
cul, which we call a Steam: And if the Heat breaks through the 
Water with ſuch Fury, as to lacerate, and lift up great quantities 
or Bubbles of Water, roo heavy for the Air to carry or buoy up, it 
rauſeth what we call Boyling. And the Particles of Water thus 
nounted up by the Heat, are viſibly Sphzrules of Water, if view- 
d with a Microſcope, as they ſwim about in a Ray of the Sun let 
nto a dark Room, with warm Water underneath z where ſome of 
he Vapours appear large, ſome ſmaller Sphærules, according (no 
doubt) to the larger and lefſer Quantities of Heat blowing them up, 
and carrying them off. 2. If theſe Vapours be intercepted in their 
Aſcent by any context, eſpecially cold Body, as Glaſs, Marble, &c. 
they are thereby reduced into Drops, and Maſſes of Water, like 
thoſe of Rain, &c. 3. Theſe Vapours in their Aſcent from the 
ater, may be obſerved in cold troſty Weather, either to riſe but 

a little above the Water, and there to hang, or to plide on a 
little above its Surface: Or if the Weather be very Cold, after 2 


1ryWitrle aſcent, they may be ſeen to fall back again into the Water 3 
the in their aſcent and deſcent deſcribing a Curve ſomewhat like that 
Ca. f an Arrow from a Bow. But in a warmer Air, and ill, the 


apours aſcend more nimbly and copiouſſy, mounting up a aloft, 
ill they are out of ſight. But ifthe Air be warm and windy too, 
he Vapours are ſooner carried out of fight, and make way for 
others, © And accordingly I have often obſerved, that hot Liquors, 
if not ſet too thin, and not frequently ſtirred, cool. flower in the 
preateſt Froſts, than in temperate Weather, eſpecially if Windy. 


the And it is manifeſtby good Experiments, that the Evaporations are 
de- ieſs at thoſe times, than theſe: leſs by far in the Wiater, than 
is; he warmer Months. | 1 ogy <1 1 
aſi- (3) As our Northern Iſlands are obſerved to be more tempe- 
ige, rate than our Continents, (of which we had a notable Inſtance in 
er: che great Froſt in 1708, which Treland and Scotland felt leſs of, 
im chan moſt Parts of Europe beſides ; of which ſee Book IV. Chap. 12, 


Note 3.) ſo this Temperature is owing to the warm Vapours af- 
nto i forded chiefly by the Sea ; which by che preceding Note. muſt ne» 
urs ceſſarily be warm, as they are Vapours, or Water inflated by Heat. 
be- The Cauſe of this Hear, I rake to be partly that of the Sun, ind 
ake Wl partly Subterraneous. That it is not wholly that of the Sun, is 
the manifeſt from Vapours, being as, or more copiouſly raiſed when 
a- the Sun-beams are weakeſt, as * ſtrongeſt; there being ſreater: 

88 ö N Rains 


Vo D:ſtribution of the * Book 1] 
Heats (4) of the Torrid Zone, and to refreſh tit 
Earth with fertile Showers ; yea, in ſome meaſure (MMP! 
miniſter freſh Waters to the Fountains and Riven 
Nay, fo abundant is this great Bleſſing, which th 
moſt indulgent Creator hath afforded us by mean 
of this Diſtribution of the Waters I am fpeaking d 
that there is more than a ſcanty, bare proviſion, 
mere ſufficiency ;' even a Plenty, a Surpluſage « 
this uſeful Creature of God, the freſh Waters affordeMWn 
to the World; and they ſo well ordered, as not ti 
_ drown the Nations of the Earth, nor to ſtagnat 
ſtink, and poiſon, or annoy them ; but to be gent 
1 carried through convenient Channels back agau 
to their grand Fountain (5) the Sea; and m_ 
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Rains and Winds at the one time than the other. And thin 
there is ſuch a thing as Subterraneous Heat (Whether Central, o 
from the meeting of Mineral Juices; or Congenial or Connatur: 

to our Globe, I have not Time to enquire, bur, I ſay, that ſud 

a thing is,) is evident not only from the Hot. Batha, many fie re 
Eruptions and Exploſions, e. bur alſo from the, ordinary Warmt 

of G lars, and Pha 


aces under Ground, which are not barely com me 
aratively warm, but of ſufficient Heat to raiſe Vapours allo : 
s manifeſt from the ſmoking ef perennial Fountains. in froſty Wer p. 
ther, and Water drawn out of Pumps and open Wells at ſuch DD 
Time. Vea, even Animals themſelves are ſenſible of it, as particu 
tarly. Moles, who dig before a, Thaw, and againſt ſome. other Alt 
_ rations ofthe Weather ; excited, no doubt, chereunto by the ſam 
varm Vapours arifing in the Earth, which animate them, as well io 
produce the ſucceeding Changes of the Weather. det! 
© - (4) Beſides the Trade-Winds, which ſerve to mitigate the exceſſive iv 
| Heats in the Torrid Zone; the Clouds are a good Screen againſt Wc: 
the ſcorching Sun. beams, eſpecially when the Sun paſſeth their 2e. Ned 
nith ; at which Time is their Winter, or cooleſt Seaſon, by reaſon LO 
they have then moſt Clouds and Rain. For which Service, that 
which Varene takes notice of, is a great Providence of God, vis, h. 
Pleraque loca Zona. Torridæ vicinum babent mare, ut India, Inſule ¶ cha- 
- Hndice, lingue Africa, Guinea, Braſilia, Peruvia, Mexicana, Hiſpa- 
nia Pauca loca Zone Torride ſunt Mediterranea, Varennii. Geogr. 
L. 2. C. 26. Prop. 10.9.7. OT | ha Fe 
(s) That Springs have their Origine from the Sea, and not Nei 
from Rains and Vapours, among many other Og Ones» 
* | ks 
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onclude from the Perennity of divers Springs; which always 
afford the ſame quantity of Water. Of this ſort there are many 
o be found every where. But I ſhall, for an Inſtance, fingle out 
dne in the Pariſh of Upminſter, where I live, as being very proper 
or my purpoſe, and one that I have had better Opportunities of 
aking Remarks upon above 20 Years, | This in the greateſt 
Droughts is little, if at all diminifhed, that I could perceive by 
my Eye, although the Ponds all over the Country, and an adjoin- 
ng Brook have been dry for ny Months together; as partieu- 
arly in che dry Summer Months of the Year 1705. And in the wet- 
eſt Seaſons, ſuch astfie Summer and orher Months were preceding 
e violent Storm in November, 1703. (Vid. Philoſ. Tranſ. Nr. 289.) 
| fay in ſuch wet Seaſons I have not obſerved any Increment of its 
dream, excepting only for violent Rains falling therein, or run- 
ing down from the higher Lands into it; which diſcoloureth 
he Waters oftentimes, and makes an Increaſe of only a Day's, or 
ometimes but a few Hours Continuance. But now, if this Spring 
tad its Origine from Rain and Vapours, there would be an In- 
reaſe and Decreaſe of the one, as there ſhould happen to be of 
be other: As actually it is in ſuch open Springs, as have 
ndoubtedly their Source from Rain and Vapours 

Bit beſides this, another conſiderable thing in this Upminſter 
Spring (and Thouſand of others) is, that it breaks out of ſo in- 
onfiderable an Hillock, or Eminence of Ground, that can have no 
more Influence in the Condenſation of the Vapours, or Stopping ' 
e Clouds, (which the Maintainers of this Hypotheſis ſuppoſe). ys 
than the lower Lands about it have. By ſotne Critical Obſerva- 
tions I made with a very nice portable Barometer, my Houſe ſtands 
between 80 and 90 Feet higher than the Low-water Mark in the 


ive River of Thames, neareſt me, and that part of the River being 
inſtcarce Thirty Miles from the Sea; I gueſs, (and am more confirm. 
7e. Ned from ſome later Experiments,) that we cannot be much above 
ſon 100 Feet above the Sea. The Spring I judge nearly level with, or 
hat but little higher than where my Houſe ſtands; and the Lands from 


iz. Nwhence it immediately iſſues, I gueſs about 15 or 20 Feet higher 
le chan he Spring; and the Lands above that, of no very remarkable 
74. Height. And indeed, by actual Meaſure, one of the higheſt Hills 
gr. I have met with in Eſſex, is dut 363 Feet high, (Vid. Phil. Tranſ” 
Vr. 313. p. 16.) and I gueſs by ſome very late Experiments I made, 
not i neither that, nor any other Land in Eſex, to be above 400 Feet 
£4 E 2 above” 


52 , Diſtribution of the Book Il. 
Fountains fhonld be high enough(6), or the Seas low 
enough, ever to afford ſo long a Conveyance. Wit⸗ 
neſs the Danube (7) and Wolgaof Europe, the Nile (8) 
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above the Sea. Now what is ſo ineonſiderable a riſe of Land, to 
a perennial, Condenſation of Vapours, fit to maintain even ſo in. 
conſiderable a Fountain, as what I have mentioned is? Or indeed 
the High-lands of the whole large County of Eſſex, to the main. 
taining all its Fountains and Rivulets ? . IP 

But I ſhall no farther proſecute this Argument, but refer to the 
late learned, curious and induſtrious Dr. P/ot's Tentamen Phil. d: 
Orig. Font. in which he hath fully diſcuſſed this Matter. : 

As to the manner how the Waters are raiſed up into the Moun- 
tains, and higher Lands, an eaſy and natural Repreſentation maj 
be made of it, by putting a little heap of Sand, Aſhes, or a little 
Loaf of Bread, Cc. in a Baſon of Water; where the Sand will 
repreſent the dry Land, or an Iſland, and the Baſon of Water the 
Sea about ir. And as the Water in the Baſon riſeth to, or near 
the top of the Heap in it, ſo doth the Waters of the Sea, Lakes, 
cc. riſe in the Hills. Which caſe I take to be the ſame with thy 
aſcent of Liquids in capillary Tubes, or between contiguous 
Planes, or in a Tube filled with Aſhes: Of which the induſtrious 
and complear Artificer in Air-Pumps Mr. Hawhksbee, hath given 
us ſome not contemptible Experiments, in his PHH. Mech, Exp, 

ag. 139. | | 33 
| E —ç the many Cauſes aſſigned for this Aſcent of Liquors, 

there are two that bid the faireſt for it, viz, the Preſſure of the 
Atmoſphere, and the Newtonian Attraction. That it is not the 
former appears from the Experiments ſucceeding, as well, or bet- 
ter in Vacuo, than in the open Air, the Aſcent being rather ſwifter 
In Vacuo. This then being not the Cauſe, I ſhall ſuppoſe the 
other is; but for the Proof thereof, I ſhall refer to ſome of our 
late Exgliſh Authors, eſpecially ſome very late Experiments made 
before our moſt famous R. S. which will be ſo well improved 
by ſome of that illuſtrious Body, as to go near to put the Matter 
out of doubt. | | . , et: 
7 5 See Book III. Chap. 4. 


* 


7) The Danube in a ſober account perſowns a Courſe of above 
1500 Miles, (i, e. in a ſtreight Line) from its Riſe to its Fall, 
Bohun's Geogr. Dict, | 


(8) Tractus ſ. Longitudo [Nili] eft milliarium circiter 630 
Germ. ſive Ital. 2520, pro quibus ponere licet 3000 propter curvatu. 
res. Varen. Geogr. I. I. c. 16. p. 27. | FIR > 


and 
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and the Niger (9) of Africk, the Ganges (10) and 
uphrates of Aſia, and the Amazons River (11) and 
Rio de la Plata of America, and many others which 
might be named; ſome of which are ſaid to run 
ibove 5000 Miles, and ſome no leſs than 6000 
om their Fountains to the Sea. And indeed ſuch 
prodigious Conveyances of the Waters make it 
aniteſt, that no accidental Currents and Atterra- 
ions of the Waters themſelves, no Art, or Power of 
an, nothing leſs than the Fiat of the Almighty 
ould ever have made or found fo long and com- 
nodious Declivities and Channels for the Paſlage of 
he Waters. _ | i 


1 


—_ „ - 'eF 


1 


(9) Yarene reckons the Courſe of the Niger, at a middle Come 
dutation, 600 German Miles, that is 2400 Italian, 

(10) That of the Ganges, he computes at 300 German Miles. 
But if we add the Curvatures to theſe Rivers, their Channels are 
f a prodigious Length. 75 
(11) Oritur, flumen (quod plerumque Amaxonu m, &c.) haud pro- 
1 Quito in montibus »— Cum per. leucas Hiſpanicas 1356. aurſum 
b occidente in orientem continuarit, oſtio 84 leucas lato ——in Ocea- 

m pracipit atur. Chr. D'Acugna Relatio de flumine Amaz. in 
Rer. Erud. Aug. 1683. eee 
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5 ſ He great Variety and Quantity of all Things 


upon, and in the Terraqueous Globe, pro- 


vided for the es of ihe Nil 


R 41 hft Remark I ſhall make about the Ter- 
" raqueous Globe in general is, the great variety 


of Kinds, or Tribes, as well as prodigtous Number 
af Individuals of each various Tribe there is of all 
| E 4' ü 


- 


54 Variety of Things Book II. 
Creatures (1). There are ſo many Beaſts, ſo many 
Birds, ſo many Inſects) ſo many Reptiles, ſo many 
Trees, fo many Plants upon the Land ; ſo many 
Fiſhes, Sea-Plants, and other Creatures in the Wa- 
ters ; ſo many Minerals, Metals, and 'Foſhles in 
the Subterraneous Regions ; ſo many Species of theſe 
Genera, fo many Individuals of thoſe Species, that 
there is nothing 'wanting to the Uſe of Man, or 
any other: Creature of this lower World. If every 
Age doth change its Food, its way of Cloathing, 
its way of Building ; if &yery Age (2) hach its Va- 
riety of Diſeaſes ; nay; if Men, or any other Ani- 
mal was minded to change theſe things 2 Day, 
ſtill the Creation would not be exhauſted, ſtill no- 
thing would be wanting for Food, nothing for Phy- 
ick, nothing for Building and Habitation, nothing 
for Cleanlineſs and n yea even for Re- 


„* * 
— . 
Sy 


Ss -* 


2(1)-R6n dat deus beneficia ? Unde ergo iſta que poſſides ? — Unde 
hac innumerabilia, oculos, aures & animum mulcentia ? Uude illa 
luxurſum yuoque infliruens copia g Neque enim neceſſtt atibus tam um- 
modo noris proviſum e : wſque in delicias amamur. Tot arbuſta, 
mm und modo frugifera, zt herbe: ſalutares, tot varietates ciborum, 
per totum unmmem dig eſtæ, ut inerti quoque fortuitæ terre alimenta 
preberent. - Fam animalia omnis generis, alia in ſicoo, & ut 
omnis rerum nature pars tributum «aliquod nobis conferret. Sencc, 
,, 
Hit, ubi habitamus non intermittit ſuo tempore Calum niteſcere, 
arbores ſrendeſcere =——— tum multitudinem pecudum partim adveſ. 
cendum, partim ad cultus agrorum, parti m ad yehendum, partim ad, 
corpora veſtienda hominemque ipſum quaſi contemplatorem cali af 
decum, ipforumque cultorem. . Hec igitur, & alia innume- 
rabilin eum ternimus, poſſumiſue dubitare, quin his præſit aliquis 
rel. efector, ſi hac nata ſunt, ut Platbni videtur : vel, I ſemper fu- 
erint, ut Ariſtoteli placet, Moderator tanti operis & muneris? Cicer, 
WTuſe. Queſt. I. 1. c. 28 2p. 34 * FE. N A : An et on 2 DD 
. As whe ARS. 4 4 br td td 
(2) Sunt & gentium d; Ferentlæ non mediocres— que contempla- 
tio aufert rurſus nos ad ipſorum animalium naturas ingenitaſque iis 
wel tertiores morbotum omnium' medicinas. Enimvero' rerum omititen 
Parens, nullum animal ad hoc tantum ut paſteretar, aut alia ſa. 
tiatet naſei voluit : arteſque ſalutares is inſeruit. Plin. N. H. J. 27. 
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creation and Pleaſure. But the Munificence of the 
Creator is ſuch, that there 1s abundantly enough to 
ſupply the Wants,the Conveniencies, yea, almoſt the 
Extravagancies of all the Creatures, in all Places, 
all Ages, and upon all Occaſions. | | 

And this may ſerve to anſwer an Objection a- 
gainſt the Excellency of, and Wiſdom ſhewed in the 
Creation ; namely, What need of ſo many Creatures 
(3), particularly of ſo many Inſects, ſo many Plants, 
and ſo many other things: and eſpecially of ſome of 
them, that are ſo far from being uſeful, that they 
are very noxious; ſome by their Ferity, and others 
by their poiſonous Nature, &c? 


To which I might anſwer, that in greater Va- 


riety, the greater Art is ſeen; that the fierce poi- 
ſonous, and noxious Creatures ſerve as Rods and 
Scourges to chaſtiſe us (4), as means to excite our 

TITS | „ I 
: (3) This was no very eaſy Queſtion to be anſwered by ſuch, as 


— = 


held, that all thinge were made for Man, as moſt of the Antients 


did ; as Ariſtotle, Seneca, Cicero and Pliny, (to name only ſome of 
the chief). And Cicero cites it as the celebrated chryſippus's Opini- 


on, Præclarè enim chryſippus, Cetera nata eſſe Hominum Cauſa,cy Deo- 


rum. De fin. bon. & mal. L. 3. And in his De Mat. Deor. L. 2. fin. 
he ſeriouſiy proves the World it ſelf to have heen made for 
the Gods and Man, and all things in the World to have been 
made and contrived for the Benefir of Man (parata & inventa ad 

ultum Hominum, are his Words) So Pliny in his Preface to 
his 7th Book faith, Nature made all things for Man ; hut then he 


makes a doubt, whether ſhe ſhewed her ſelf a more indulgent 


Parent, or cruel Step-mother, as in Book IV. Chap. 12. Wotg 2. Bur 
ſince the Works of God have been more diſcovered, and the Limits 
of the Univerſe have been found to be of infinitely greater Exteat 
than the Antients ſuppoſed them; this narrow Opinion hath been 
exploded. And the Anſwer is eaſy to theſe Queſtions, Why ſa 


many uſeleſs Creatures ? In the Heavens, Why ſo many fixt Stars, 


and the greateſt part of them ſcarce viſible? Why ſuch Syſtems of 
Planets, as in Jupiter, Saturn, Sc. In the Earth and Waters, Why 
ſo many Creatures of no uſe ro Man ? | W an 
(a) Nee minus clara exitii documenta ſunt etiam ex contemnendis 


animalibus, M. Varro author eſt, d cuniculis ſufſoſium in Hiſpa- 


nid oppidum, 4 talpis in Theſſalià : ab ranis civitatem in Galli pul- 


ſam, ab locuſtis in Africi + ex Gyaro, cladum inſuli, incolas a” 
9. . 7 | E a 


E 4 | + muribus 
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Wiſdom, Care, and Induſtry, with more to the 
ſame purpoſe. But theſe s have been fully 

7 urged 


” — * 


muri bus Fug atos; in Italia Amyeas 4 ſerpentibus deletas, Citra 
Cynamolgos AEthiopas late deſerta regio eſt, 4 ſcorpioni bus & is 
gente ſublata & a ſtolapendris abac los Trerienſes, author eſt . 
phraſius. Plin. Nat. Hiſt I. 8. c. 29. | | 
To theſe Inſtanees may be added, the Plague they ſometimes 
ſuffer from 2 kind of Mice, (they call Lemiag, inger, Lemmus, 
&.) in Norway, which eat up every green thing. They come in 
ſuch prodigious Numbers, that they fancy them to fall from the 
Clouds; but Ol. Magnus, rather thinks they come from ſome of 
the Iſlands. Hi,. I. 8. c. 2. If the Reader hath a mind to ſee 2 
large Account of them, with a Diſpute about their Ceneration, a 
hand ſome Cut of them, with the Prayers, and an Exorciſm againſt 
them uſed in the Church of Rome, I ſhall refer him, (it being too 
tedious to recite in theſe Notes) to Muſeum Wormian. J. 3. c. 23. 
Quare patimur multa mala a creatura quam fecit Deus, niſs quia 
ofendimus Deum? De pænã tua peccatum tum accuſa nom Ju- 
dicem. Nam propter Superbi am inſtituit Deus creaturam iſtam mini- 
mam & abjeltiſimam, ut ipſa ms torqueret, ut cum ſuperbus fus- 
Tit homo, & ſe jattaverit adverſus Deum, cum ſe erexerit, Puli- 
cibus ſubdatur. Quid et, quod te inflas humans ſuperbia? — 
Pulicibus reßſte, ut dormias. Coxnoſce qui fis. Nam propter ſuper- 
biam noftram domandam creata illa que moleſta ſunt : popu- 
lum Pbaraonis ſuperbum potuit Deus domare de Urſis, de, &c. Muſcas 
& Ranas illis immiſit, ut rebus viliſpmis ſuperbia domaretur. Om- 
nie ergo fer ipſum -alle ſunt  & fine ipſo falkum of nibil, 
Augnit. Tract. . in St. Johan. 
Bat although the infinirely wiſe Creator hath pur it in the 
Power of ſuch vile Animals to chaſtiſe us, yer hath he ſhewed 
no leſs Wiſdom and Kindneſs in ordering many, if not moſt of 
them ſo, as that it ſhall be in the Power of Man, and other Crea- 
tures to obviate or eſcape their Evils. For, beſides the noble An- 
tidotes afforded by Minerals, Vegetables, cr. many, if not moſt 
of our European venomous Animals carry their Cure, 2s well as 
Poiſon in their own Bodies. The Oil, and I doubt not, the Bo- 
dy of Scorpions toq; is 2 certain Remedy againſt irs Stroke. A Bee, 
Waſp, or Hornet cruſhed, and rubbed, ar bound upon the Place, I 
have always found to be a certain Cure for the Sting of thoſe 


Creature. And I queſtion not, but the Fleſh, eſpecially the Head * 

of Vipers, would be found a Remedy for their Bites. 
Our Viper-Catchers have a Remedy im which. they place fo great 

Confidence, 4s to be no more afraidof the Bite (of 2 Viper}, than of 4 


— 7 i FE 


— 


I. Chap. VI. Ln the Terraqueous Globe. 5 


he urged by others; and it 1s ſufficient to ſay, that 


ly dus great Variety is a moſt wiſe Proviſion for all the 
ed MWUſes of the World in all Ages, and all Places. Some 


for Food, ſome for Phyſick (5), ſome for Habitation, 
ſome for Utenſils, ſome for Tools and Inſtruments of 
ork, and ſome for Recreation and Pleaſure, either 


gi oMan, or to ſome of the jnferiour Creatures them- 
es elves; even for which inferiour Creatures, the li- 
e eral Creator hath provided all things neceſſary, or 
ny ways conducing to their happy, comfortable 


in Wiving in this World, as well as for Man. 
he And it is manifeſt, that all the Creatures of God, 
Beaſts, Birds, Inſects, Plants, and every other Genus 


of 

A 
E 
a 


common Puncture, immediately curing themſelves by the Application 
. their Specifick. This though they Tos as 4 great Secret, 1 have 
* bow ftrict Enquiry found to be no other than Axungia Viperina, 
eeſeh rubbed into the M ound. This Remedy the learned or 
* ied himſelf with good Succeſs in a young Dog, that was bitten in 
z. he Noſe. Vid. Mead of Poiſons, p. 29. 
a And as to the means to eſcape the Miſchief of ſach noxious Ani- 
mals, beſides what may be effected by the Care, Induſtry and 
dagacity of Man; ſome of them are ſo contrived and made, as to 
ie Warning, or Time to Creatures in danger from them. Thus, 
| or Inſtance, the Ratele-Snake, the moſt poiſonous of any Serpent, 
who darts its poiſonous Vapours to ſome Diſtance, and in all Pro. 
dability was the Bafzlis& of the Ancients, ſaid to kill with its Eyes, 
his involuntarily gives warning by the Rattle in its Tail. So 
e Shark, the moſt rapacious Animal of the Waters, is forced to 
urn himſelf on his Back, (and thereby gives an Opportunity of 
cape) before he can catch his Prey. | | 

(5) Hec ſola Nature placuerat efſe remedia parata vulgo, inventu 

aci lia, ac ſine impendio, ex quibus vivimus. Poſtea fraudes humi- 
num & ingeniorym capture officinas invenere iftas, in quibus ſua cui qu 
homini vanalis promittitur vita. Statim compoſitiones & miſturæ in- 
xplicabile; decantantur. Arabia atque India in Medio eftimantur, 
7 vive parvo medioina 4 Rubro mari imputatur, cum remedia vera 
ot idie pauperrimus quiſque canet. Plin. I. 24. C I: 

Non ſponte ſua ex tellure germinaut Herbs, qua contra quoſcunque 
morbos accommode ſunt; ſed es voluntate Opifiers, ad wſtram utili- 
tem productæ ſunt. Bifil. Aſcet. Tom. 2 | 

Conſult here, Boot X. Note 23, 24, 25+ 1 
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Have, or may have, their ſeveral uſes even among Men, 
For although in one Place many things may lie neg. 
| JeRted, and out of Uſe, yet in other Places they may 
be of great uſe. So what hath ſeemed uſeleſs in 
one Age, hath been received in another; as all th: 
new Diſcoveries, in Phyſick, and all the Alterations 
in Diet ſo fiifficiently witneſs. Many things alfo 
there are which in one Form may be pernicious to 
Man; but in another of great Wie. There are ma. 
ny Plants (6), many Animals,many Minerals, which 
in one Form deſtroy, in another Heal. The Cee 
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(6) Amoog Poiſonous Vegetables, none more famous of old 
than Hemlocł, accounted at this Day alſo very dangerous to Man, o 
which there are ſome diſmal Examples in our Phil, Tranſ. Wepfer, 
& c. But yer this Plant is Food for Goats, and its Seeds to Buſt ard, 
and as Galen ſaith, to Starlings alſo. Neither is this ſo perniciou 
a Plant, only Food, but alſo Phyſick to ſome Animals. An Horſt 
troubled with the Farcy, and could not be cured with the moſt fa. 
med Remedies, cured himſelf of it in a ſhort time by eating Hem: 
heck, of which he eat greedily. Vid. Phil. Tranſ. Vr. 231. Au 
 « Woman cured of the Plague, and wanting Sleep did with very gou 
Effect, eat Hemlock for ſome time; till falling ill again of 4 Fever, 
_ and having left off the Uſe of this Remedy, he [ Nic. Fontanus] ex- 
deavoured to procure her reſt by repeated Doſes of Opium, which had w 
Operation ;, till the Help of Cicuta, was ag ain called in with deſored 
Sweceſi, Mead of Poiſ. p. 144. RT 
And not only Hemlock, but many other, if not moſt Plants ac. 
counted poiſonous, may have their great Uſe in Medicine. Of which 
take the Opinion of an able judge, my ingenious and learned Friend 
Dr. Tancred Robinſon, in a Letter I have of his to the late great 
Mr. Ray, of Nov. 7. 1604. viz. According to my Promiſe, I here 
ſend you a few Obſervations WEE ſome Plants, ſeldom uſed. in 
Medicine, being efteemed poiſonous, which if truly correct ed, or exattly 
doſed, may perbaps prove the moſt powerful and effectual Medicine: 
| vet Inown. Having then given an Account of ſome of their Cor. 
rectives, he gives . theſe following Examples, viz. 1. The Helle. 
bores incorporated with 4 Sapo, or Alkaly-Salts alone, . 
Remedies in Epilepfies, Fertigo's, Palſies, Lethargies, and Mani ds 
Def. 4 Dj to 361. 2. The Radic, Aſſeri, rate, ane the Napellus, in 
Agues, and periodical Pains. Doſ. Di to 3ſi- 3. The Hyoſtyamus in 
— — violent Heats oY Ae. Ol of the what, 3 alſo 
ill great Inflammation. Doſ. 9j to . 4. The Semen Stramonis 
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nay 


hewed in prope 
nſects in the Yr 
pay be perhap 
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a very good Anodyne, uſeful in Vigilia's, Rheumati ſins, Hyſterick. 


ortiſaza, Pulſatorius,or Deat h-watch there deſcribed,feedeth upon 
Duft ; bur that this Duſt they eat, is powdered Bread, Fruits, or 
ſuch like Duſt;not poudered Earth; as is manifeſt from their great 


"= Diligence and Curiofity in Hunting among the Duſt. See more in 
ſo Phil, Tranſ. Nr. 291. £5 „ 3 g 
nia ; (9) Vid. Book IV, Chap, II. | | 2 
is „ | y BOOK 
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Wiſdom, that it is impo 
wad very difficult e where to begin, how to 


F2ungs that preſent themſelyes to our View, are, 


BOOK II. 


07 the T erraqueous G OP in par 6 


ticular, more eſpecially the 
Earth. „ 


Aving thus taken a Din Profpett of our 
Terraqueous Globe; I ſhall in this Book 
come to its Particulars. But here we have 

ſuch an immenſe Variety preſenting it ſelf to our 


Senſes, and ſuch amazing Strokes of Power and 
ble not to be at a Stand, 


proceed, or where to end. WET ovens 


1 

for the more clear and regular p ? 
this copious Subject; I ſhall diſtribute the G be 
into its two grand conſtituent Parts. - 


I. The Earth and its Appurtenances. 
II. The Waters and Theirs. | 
The firſt of theſe only, is what at preſent I ſhall 
be able to take into this Surv 
And in Surveying the Ear: 1 intend, 4- 
1. To conſider its conftituent Parts, or Things Ne 
culiar to its ſelf. © , 
2- The Inhabitants thereof, or the 3 Kinds 
of 3 that have their Habitation, Growth, or 
Subſiſtence thereon. 
1. As to the Earth it ſelf; the maſt remarkable 


1. Its 


hap. I. the Earth, 6x 

I. Its various Moulds and Soils. 

| 2. Its ſeveral Strata, or Beds. 

— MW 3. Its very Subterraneous Paſſages, Grotto's, and 
zwerns. 3 . 55 

4. Its Mountains and Vallies. 


— 


J 
eO, the Soils and Moulds in the Earth. 


"HE various Soils and Moulds are an admi- 
rable and manifeſt Contrivance of the All- 
yiſe Creator, in making this Proviſion for the va- 
Vegetables (x), and divers other Uſes of the 
2atures. For, as ſome Trees, ſome Plants, ſome 


rains dwindle and die in a dilagreeable Soil, but 


* 
” 
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(1) It is not to be doubted, that although Vegetables delight in 
eculiar Soils, yet they owe not their Life and Growth to the Earth 
t ſelf, but to ſome agreeable Juices, or Salts, &c. reſiding in the 

arth, Of this the great Mr, Boy/ * us ſome good Expe- 
iments. He ordered his Gardiner to dig up and dry in an Oven 
ſome Earth fic for the purpoſe, to weigh it, and to ſer therein ſome 
Squeſh-Seeds, (a kind of Indian Pompion). The Seeds when ſown 
vere watered with Rain or Spring-water only. Bur although a 
Plant was produced in one Experiment of near 3 J. and in another 
df above 14 J yet the Earth when dried, and weighed again, was 
carce diminiſhed ar all in its Weight. nn 

Another Experiment he alledges is of Helmom s, who dried 
Woo J. of Earth, and therein planted a Willow weighing 5 L. which 
e watered with Rain or diftilled Water: And to ſecure it from 
any other Earth getting in, he covered it with a perforated Tin 
vver. After five Years, weighing the Tree with all the Leaves ir 


* 


5 had born in that time, he found ir to weigh 169 J. 3 Onnces, but 
T che Earth to be diminiſhed only about 2 Ounces in its weight, 


Vid. Boyl's Scept. Chym, Part 2. pay. 114. 


TD 


thrive 
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thrive and flouriſh in others; ſo the All- wiſe Crez 
tor hath amply provided for every Kind a pPrope 
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If ſome delight in a warm, ſome a cold Soil; 
ſome in a lax or ſandy, fome a heavy or clayie Soil; 
ſome in a mixture of both, ſome in this, and that 
and the other Mould, ſome in moiſt, ſome in dr; 

Places (2); fill we find Proviſion enough for al 
theſe Purpoſes: Every Country abounding with it 

roper Trees and Plants (3, and every Vegetabl, 
Poneiſbing, and gay, ſomewhere or other about.thi 
Globe, and abundantly anſwering the Almight 
Command of the Creator, when the Earth and Wa 
ters were ordered to their pecuhay place, Gen. I. 11 
And God ſaid,” let the Earth bring forth Graſs, rb 
Herb yielding Seed, and the Tree yielding Fruit aft 
bis kind, All which we actually fee is fo. 
Jo this convenience which the various Soils-that 
coat the Furth are of to the Vegetables, we ma) 
add their great Uſe, and Benefit to divers Animals 
to many kinds of Quadrupeds, Fowls, Inſects, and 
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[.) Tec vero Ferre ferre omnes omnia poſſunt. 
5 Fluminibus Salices, craſſiſque * Alni 
ä Waſbuntur:;, fteriles ſaxefe montibus Orn. « | 
Littora Myrtetis Letiſſima : denique apertos 
Bacchus amat colles : Aquilonem & frigora Taxi. _ 
Aſpice & extremis domitum cultoribus orbem, 
 Eoafque domos Arabum, piftaſyue Gelows + * 
Diviſe arboribus patrie, &c. Vir. Georg. I. 2. 


Reptiles; 


Chap. I. "Of the Soils, | 63 
Reptiles; who make in the Earth their places of 
Repoſe and Reſt, their Retreat in Winter, their Se- 
curity from their Enemies, and their Neſts to re- 
poſe their Young ; ſome delighting in a lax and 
pervious Mould, admitting them an eaſy Paſſage; 
ind others delighting in a firmer and more ſolid 
Earth, that will better ſecure them againſt Injuries 
from withont, 7 ond bo en ago ne : 
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HE various Strata or Beds, although but little 
KL different, from the laſt, yet will deſerve a di- 
— ai? 

By the Strata or Beds, I mean thoſe Layers 
df Minerals (1), Metals (2), Earth, and m_ 
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(i) Altho' Minerals, Metals, and Stones lie in Beds, and have 
lone ſo ever ſince Mab's Flood, if not from the Creation; yer it 
8 greatly probable that they have a Power of growing in their re- 
pective Beds: Thatas the Beds are robbed and emptied by Miners, 
0 after a while they recruit again. Thus Vitriol, Mr. Boy! thinks, 
will grow by the Help of the Air. So A/um doth the ſame. We 
re aſſured (he ſaith) by the experienced Agricola, that the Earth or 
Dre of Alum, being robbed of its Salt, will in tract of time recover 
t by being expoſed to the Air. Boyl's Suſpic. about ſome Hid. Qual. 
in the Air, p. 18. ee 
£2) As ** Growth of Metals, there is great Reaſon to ſuſ- 
pect that alſo, from what Mr. Beyl hath alled ged in his Oh ſer- 
vations about the Growth of Metals : And in his Scept. Chym. Part 6. 
pay. 362, Compare alſo Hakewil's Apol. pag. 164. | 
And particularly as to the Growth of Iron, 'to the Inſtances he 
gives from Pliny, Fallopius, (i ſalpinus, and others; we may add, 
what is well known in the Foreſ? of Deane in Glouceſterſhire: —_ 
| | | the 


| 64 . Of tbe Strata , Book INC! 
(3), lying under that upper Stratum, or TegumenWon 
of the Earth laſt ſpoken of, all of Fan Uk 
to Mankind: . Some being of great Uſe for Building ur 


— . 3 —ͤ— — — — — — O 
the beſt Iron, and moſt in Quantity, that is found there, is in th 
old Cinders, which they melt over again. This the Author of th 
Additions to Glouceſterſhire in Cambd, Brit. of the laſt Edition, p.24 
attributes to the Remiſſneſs of the former Melters, in not exhauf nd 
ing the Ore : But in all probability it is rather to be attributed nc 
the new Impregnations of the old Ore, or Cinders, from the Ai he 

or from ſome ſeminal Prineiple, or plaſtick Quality in the Ore 

ſelf. _ : 5 | 

(3) As for the Growth of Stone, Mr. Boy? gives two Inſtance ho 

One is that famous ogy in France, called Les Caves Goutieres 
Where the Water Fal. ing from the upper Parts of the Cave to 1 
Ground, doth preſently there condenſe into little Stones, of ſuch Figun 
as the Drops falling either ſeverally, or upon one another, and pep ar 5 
preſently into Stones, chance to exhibit, Vid. Scept. Chym. pa; 


O. ä 8 21 > ö a nr 
? Such like Caves as theſe, I have my ſelf met with in Eg — 
particularly on the very Top of Bredon- Hill in Morceſterſpire, nei 
the Preci pice, facing Perſhore, in or near the old Fortreis, calle 
Bembsbury-Eamp ; 1 ſaw ſome Years ago ſuch a Cave, which (if 
miſ-remember not) was lined with thoſe Stalactical Stones, on Ur. 
Top and Sides. On the Top, they hung like Icicles great ate 
ſmall, and many lay on the Ground. They ſeemed manifeſtly t 
be mide by an Exſudation, or Exſtillation of ſome petrifyiny 
Juices out of the rocky Earth there. On the ſpot, I thought nd 
might be from the Rains ſoaking through, and carrying with iin 
Impregnations from the Stone, the Hill being there all roch) 
Hard by the Cave is one or more vaſt Stones, which (if 1 miſtak! 
not) are incruſtated with this Sparry, Stalactical Subſtance, i 
not wholly made of it. But it is ſo many Years ago fince I wal 
| | at the Place, and not being able to fd my Notes about it, I can- 
1 not ſay, whether the whole Stone is (in all probability) Spar, (a 
| | I think it is,) or whether I found it only - caſed over with it, 
notwithſtanding I was very nice in examining it then, and hae 
now ſome of the Fragments by me, conſiſting, among other ſhining 


Parts, of ſome tranſparent angular Ones. 

The other Inſtance of Mr. Boyl, is from Linſthoten, who ſaith, that 
in the Eaſt. Indies, when they have clear d the Diamond Mines of 
all the Diamonds, In 4 few Tears time they find in the ſame plat 


ſome 


4 * 


dme ſerving for Ornament; ſome furniſhing us 
ith commodious Machines, and 'Tools to prepare 
dur Food, and for Veſſels and. Utenſils, and for 
ultitudes of other Uſes; ſome ſerving for Firing 
o dreſs. our. Food, and to guard us againſt the In- 
ults of Cold and Weather; ſome being of great 
ſe in Phyſick, in Exchange and Commerce, in 
anuring and Fertilizing our Lands, in Dying 
nd Colouring, aud Ten Thouſand other Convent» 
nces, too many to be particularly ſpoken of : Only 
here is one grand Uſe of one of theſe Strata or 
zeds, that cannot eaſily be omitted, and that is, 
hoſe ſubterraneous Strata of Sand, Gravel, and 
axer Earth that admit of, and facilitate the — 
f the ſweet Waters (4), and may probably be the 
olanders whereby they are ſweetned, and then at 
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(4) It is not only agreeable to Reaſon, but I am told by Per- 
ns converſant in digging of Wells throughout this County of 
ſex, where I live, that the ſureſt Beds in which they find Water, 
e Gravel, and a coarſe dark coloured Sand; which Beds ſeldom 
il to yield Plenty of ſweer Water: Bur for clay, they never find 
ater therein, if it be a ſtrong, Riff clay; bur if it be lax and 
ndy, ſometimes Springs are found init ; but ſo weak, that they 
ill ſcarcely ſerve the Uſes of the ſmalleſt Family. And ſame- 
nes they meet with thoſe Beds lying next under a looſe black 
lould, (which, by their Deſeription, I judged to be a ſort of 
azy, or to have the Reſemblance of an antient ruſhy Ground, 
ad in that Caſe the Water is always naught and ſtinks. And 
ſtly, another ſort of Bed they find in Eſſex, in the clayie Lands, 
articularly that part called the Rodings, which yields Plenty of 
Peet Water, and that is a Bed of white Earth, as though made 
Ws Chalk and white Sand. This they find, after they have dug 
rough forty or more feet of Clay; and it is ſo tender and moiſt, 
nat it will not lie upon the Spade, but they are forced to throw 
into their Bucket with their Hands, or with Bowls ; but when 
comes up into the Air, it ſoon becomes an hard white Stone, 
Thus much for the Variety of Beds wherein the Waters are 
ound. That ir is in theſe Beds only, ot chiefly the Springs run, 
farther manifeRt from tlie forcible Eruption of the Waters _ 
nn on | e dimes 


— 4 


| # 
« 


” known to pals, and in them the Springs are found 
by thoſe that ſeek for them. I fay, the principal 


and Channels, Fiſſures and Paſſages, through which 


let the Waters under the Heaven be gathered together 


| ſ | 
66 Of the Strata of Book III. 
the ſame time alſo conveyed to all Parts of the ha. 
bitable World, not only through the temperate and 
torrid Zones, but even the fartheſt Regions of the 
frozen Poles. VVV 
That theſe Strata are the principal Paſſages of the 
ſweet Fountain-Waters, is, I think, not to be doubt- 
ed, conſidering that in them the Waters are wel! 


Paſſages, becauſe there are other Subterraneous Guts 


many times the Waters make their wax. 
' Now that which in a particular manner doth feem 
to me to manifeſt a ſpecial Providence of God in 
the repoſiting theſe watery Beds 1s, that they fhould 1 
be diſperſed all the World over, into all Countries Mz: 
and almoſt all Tracts of Land: That they ſhould x 
ſo entirely, or for the moſt part, conſiſt of lax, in- 
cohæring Earth, and be ſo ſeldom blended with 
other impervious Moulds, or if they are fo, it Mm: 
commonly but accidentally : and that they are in- 
terpoſed between the other impervious Beds, and fo 
are as a Prop and Pillar to guard them off, and to 


prevent their ſinking in, and ſhutting up the Pa. 


ſages of the Waters. 1 | 
The time when thoſe Strata were laid, was doubt 
leſs. at the Creation, when God ſaid, (Gen. 1. 9.) 


unto one place, and let the dry Land appear; or elſe 
at the Deluge, if, with ſome ſagacious Naturaliſts, 
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times out of thoſe watery Beds. Of which ſee Chap. 4. Note 10. Nee 


This Eruption fhews, that the Waters come from ſome Eminence 
or other, lying at a diſtance, and being cloſely pent up within the 
watery Stratum, by the clayie Strata, the Waters with force mount 
up, when The Strata above are opened. 5 | 


we 


Chap. IE TY the Farth. 67. 
we ſuppoſe the Globe of Earth to have been diſſol- 
ved by the Flood (5). At that time (whatever it 
was) when the Terraqueous Globe was in a Chaotick 
State, and the earthy Particles ſabſided, then thoſe 
ſeveral Beds were in all probability repoſited in the 
Earth, in that commodious Order in which they 
now are found; and that, as is aſſerted, according 
to the Laws (6) of Gravity. h 2 

: | | CHAP 
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5) v. Dr. Woodward's Eſſay, Part 2. 3 5 
8 Id. Ib. pag. 28. and pag. 74. But Dr. Leigh in his Nat Hi- 
ory of Lancaſhire, ſpeaking of the Coal-pits, denies the Strata to 
lie according to the Laws of Gravitation, ſaying the Strata are 4 
Bed of Marle, afterwards Free-Stone, next Iron- Stone, then Cont, or 
Kennel-Mine, then ſome other Strata, and again Coal, Gr. 
But upon a ſtricter Enquiry into the matter, finding I had rea- 
ſon to ſuſpect that few, if any, actually had tried the Experi- 
ment, I was minded to bring the thing to the Teſt of Experiment 
my ſelf; and having an Opportunity, on April 11. 1712, 1cauſed 
divers places to be bored, laying the ſeveral Strata by themſelves z 
hich afterwards I weighed with all ſtrictneſs, firſt in Air, then 
in Water, taking care that no Air-bubbles, &c. might obſtruct the. , 
Accuracy of the Experiment. The Reſult was, that in my Yard, , 
he Strata were gradually ſpecifically heavier and heavier, the low- 
and lower they went; and the upper which was Clay, was 


bt onſiderably ſpecifically lighter than the lower Stratum; which was 
firſt a looſe Sand, then a Gravel. In which Stratum principally 
9. Nine Springs zun that ſupply my Well. 


Bur in my Fields, where three places were bored (to. no great 
Depth) I found below the upper, ſuperficial Stratum, a deep Bed 
of Sand only, which was of different Colours and Conſiſtence, 
hich I weighed as before, together with the Virgin mould; But 
ey were all of the ſame, or nearly the ſame ſpecifick Gravity, 
och out ef the ſame Hole, and ont of different Holes, although 
e Sand was at laſt ſo gravelly, that hindered our boring any 


| - 
Upon this, fearing leſt ſome Errour might be in the former 
xperiments, I tryed them over again; and that with the ſame 
% ucceſs, \ ; | 
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| Of the Subterrareous Caverns, and the 
es . 5 
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Shall take notice of the Subterraneous Caverns, WM; 
4 Grotto's, and Vulcano's, becauſe they are made ſt 
an Objection (1) againſt the preſent Contrivance WiC 
and Structure of the Globe. But, if well conſider- Mc 
ed, they will be found to be wife Contrivances of 
the Creator, ſerving great Uſes of the Globes, and o 
Ends of God's Government. Beſides many ſecret {Wn 
grand Functions and Operations of Nature in the Im 
Bowels of the Earth, that in all probability theſe ME 
things may miniſter unto, they are-of great Uſe to 
the Countries where they are (2). To inſtance in Wt! 
the very worſt of all the things named, viz. the be 


Vulcano's 
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After this, I made ſome Experiments in ſome deep Chalk-Pits, 
with the Flints, Chalk, ce. above and below; but the Succeſs 
was not ſo uniform as before... _ "pf! IO 

Acquainting our juſtly renowned R. . with theſe Experiments, 
they ordered their Operator to experiment the Strata of a Coal. 
Pir ; the Succeſs whereof may be ſeen in Philof. Tranſ. Vr. 336. 

(1) Nemo di xerit terram pulchriorem eſſe quod cavernoſa ſit, wow 
dehiſtat in multis locis, quod diſrupta caveis & ſpatiis inanibus; 
ii que nullo ordine diſpoſitis, nulla forma nec que aliud contineant 
quam tenebras & ſordes ; unde graves & peſtifera exhalationes, terre 
mots, & e. Burnet ubi ſupr, e. 7. OE: Wh Fe” 

(2) The Zirehnitzer Sea in Carniola, is of great Uſe to the Inha- Sur 
birants of that Country, by affording them Fiſh, Fowls, Fodder, alſo 
Sceds, Deer, Swine, and other Beaſts, Carriage for their Goods, Ter 
cc. Vid. Phil, Tranſ. Nr. 191, &c. or Lowth, Abridg. Vol. 2. p. 306, Cuſe 
&. where you have put together in one View, what is diſperſed og 
in divers of the Tranſactions. This Sea or Lake proceeds from fu 
ſc:ne Subterraneous Grotto, or Lake, as is made highly probable by ere 
Mr. Palvaſor, Ibid. 1 2 Ys | 
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Chap. III. and Vulcano 5. 69 
Vulcano and Ignivomous Mountains; although 
they are ſome of the moſt terrible Shocks of the 
Globe, and dreadful Scourges of the ſinful Inhabitants 
thereof, and may ſerve them as Emblems, and Pre- 
ſages of Hell it ſelf; yet even theſe have their great 
Ulſes too, being as Spiracles or Tunnels (3) to the 
Countries where they are, to vent the Fire and Va- 
pours that would make diſmal Havock, and often- 
times actually do ſo, by dreadful Succuſſions and 
Convulſions of the Earth, Nay, if the Hypotheſis 
of a central Fire and Waters be true, theſe Out-lets 
ſeem to be of greateſt Uſe to the peace and quiet 
of the Terraqueous Globe, in venting the Subterra- 
neous Heat and Vapours; which, if pent up, would 
make dreadful and dangerous Commotions of the 
Earth and Waters. „„ 3 
It may be then accounted as a ſpecial Favour of 
the Divine Providence, as is obſerved by the Author 
before praiſed (4), That there are ſcarcely any 
“ Countries, that are much annoyed with Earth- 
“ quakes, that have not one of theſe fiery Vents, 
“ And theſe, (ſaith he,) are conſtantly all in 
“Flames whenever any Earthquake happens; they 
* diſgorging that Fire, which whilſt underneath, 

* was the Cauſe of the Diſaſter. Indeed, (faith 


< he,) were it not for theſe Diverticula, whereby. it 


thus gaineth an Exit, *twquld rage in the Bowels 
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The Grotto Podp:tſchio may he another Inſtance, that the very © 
Subterraneous Lakes may be of uſe even to the Inhabitants of the 
Surface above: Of which ſee Lowth, ubi ſupr. pag 317. Sturmius 
alſo may be conſulted here in his Philoſ. Eclect. Exercit. 11, de 


— - 
v, 


Terre-mot, particularly in Chap. 3. ſome of the moſt eminent Spe- 


4 by * ; * » <Y 


Cuſes_ are enumeraced, and ſome of their Uſes, 


(3) crebrj ſpecus [remedium] prebent. Præconcept um enim ſpiri- 


tum exhalant : quod in certis mtatur oppidis, que minis quatiuntur, 
erebris ad eluviem cuniculis cavata. Plin. Hiſt, Nat. I. 2. c. 82% 
(4) Woodward's Elſay, Part 3. (onſeck. 3. 

$ & > 2 © % F 3 * << of 


__ «& Farth-quakes; yet, were theſe Vulcano's wanting, 


50 + The Caverns, &c. Book III. 
* of the Earth much more furiouſſy, and make 
& greater Havock than now it doth. So, that 


though thoſe Countries, where there are ſuch if © 
C FVulcanc's, are uſually more or leſs troubled with c 


ce they would be much more annoyed with them 
e than now they are; yea, in all probability to that 
Degree, as to render the Earth, for a vaſt Space 
% around them, perfectly uninhabitable. In one 
* word, (faith he) fo beneficial are theſe to the 
* Territories where they are, that there do not 
& want Inſtances of ſome which have been reſcued, 
* and wholly delivered from Earthquakes by the 
e breaking forth of a new Vulcano there; this con; 
5 tinually diſcharging dr matter, which being till 
then barricaded up, and impriſoned in the Bowels 
of the Earth, was the occaſion of very great and 
« frequent Calamities, Thus far that ingenious 
Author. 3 | 
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*% -- GAP. IV. 
O the Mountains and Valleys. 


FT HE laſt thing ſhall take notice of relating to 
the Earth, ſhall be the Hille and Valleys. Theſe 
the eloquent Theori# owns to © contain ſomewhat 
< auguſt and ſtately in the beholding of them, that 
& jnſpireth the Mind with great Thoughts and Paſ⸗- 
« ſions, that we naturally on ſuch eccafions think 
of God and his Greatneſs ”, But then, at the ſame 
time he ſaith, . < The Hills are the greateſt Exam 
'*.-ples of Ruin and Confuſion ; that they have net 
ther Form ner Beauty, nor Shape, nor Order, 
any more than the Clouds in the Air; that thy 
f conſiſt not of any proportion of Parts, n 
| 2 25 "Eto 
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Chap. IV. The Mountains, &c. 71 
« to any Deſign, nor have the leaſt Footſteps of 
« Art or Counſel”. Conſequently one grand part 
of this lower Creation, even the whole preſent Face 
of our Terraqueons Globe, according to this ingent- 
ous Author, 1s a Work of meer Chance, a Structure 
in which the Creator did not concern himſelf. 
Part of this Charge I have already briefly anſwer- 
ed, and my Survey now leads me to ſhew, that the 
Mountains are fo far from being a Blunder of Chance, 
a Work without Deſign, that they are a noble, uſe- 
ful, yea, a neceſſary Part of our Globe (1). 
And in the firſt place, as to the Buſineſs of Or- 
nament, Beauty, and Pleaſure, I 1 appeal to all 
Mens Senſes, whether the grateful Variety of Hills 
and Dales, be not more pleaſing than the largeſt 
continued Plains. Let thoſe who make it their bu- 
ſineſs to viſit the Globe, to divert their Sight with 
the various Proſpects of the Earth; let theſe, I ſay, 
judge whether the far diſtant -Parts of the Earth 


Vw 
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(1) Though there are ſome that think Mountains to be a deformity 
to the Earth, &c. yet if well conſidered, they will be found as much 
to conduce to the Beauty and Conveniency of the Univerſe, as am of 
the other Parts. Nature (ſaith Pliny) purpoſely framed them for 
many excellent Uſes ;, partly to tame the Violence of greater Rivers, to 


ſtrenxthen certain Foynts within the Veins and Bowels of the Earthy 


to break the force of the Sea's Inundation, and for the. ſafety o 

the Earth's Inhabitants, whether Beaſts or Men. = er + #4 
much for the Protection of Beaſts, the Pſalmiſ teſtifies, The higheſt 
Hills are a Refuge for the wild Goats, and the Rocks for Conies. 
The kingly Prophet had likewiſe learnt the ſafety of thoſe by his own 
Experience, when he alſo was fain to make 4 Mountain his Refuge 


from the fury of his Maſter Saul, who perſecuted him in the Wilder- 


. True indeed, ſuch places as theſe keep their Neighbours Poor, gs 


being moſt barren, but yet they preſerve them ſafe, as being moſt 
ſtrong ; witneſs our unconquered Wales and Scotland I herefore 
4 good Author doth right l call them Nature's Bulwarks, ca up ar 
God Almighty's charges, the Scorns and Curbs of Pifotious Armies, 
Which made the Barbarians in Curtius (+, confident of their own 
fafety, Ce. Biſhop Walkin's World in the Moon, pag. 114. 


F + would 


72 Ie Mountains Book III. 
would be fo well worth viſiting, if the Earth was 
every where of an even, level, globous Surface, or 
one large Plain of many 1000 Miles; and not ra- 
ther, as now it is, whether it be not far more plea- 
ſing to the Eye, to view from the Tops of the 
Mountains the ſubjacent Vales and Streams, and 
the far diſtant Hills; and again from the Vales to 
behold the furrounding Mountains. The elegant 
Strains, and lofty Flig its, both of the ancient and 
modern Poets on theſe Occaſions, are Teſtimonies 
of the Senſe of Mankind on this Configuration of 

„ 1 

But be the Caſe as it will as to Beauty, which is 
the leaſt valuable Conſideration, we ſhall find as to 
Convenience, this Configuration of the Earth far 
the moſt commodious on ſeveral Accounts. 

I. As it is the moſt Salubrious, of great Uſe of 
the Preſervation, or Reſtoration of the Health of 
Man. Some Conſtitutions are indeed of ſo happy 
a Strength, and fo confirmed an Health, as to be 
indifferent to almoſt any Place or Temperature of 
the Air. But then others are ſo weakly and feeble, 
as not to be able to bear one, but can live comfor- 
tably in another place. With ſome, the finer and 
more ſubtile Air of the Hills doth beſt agree, who 
are languiſhing and dying in the feculent, and 
groſſer Air of great Towns, or even the warmer 
and vaporous Air of the Valleys and Waters. But 
contrarywiſe, others languiſh on the Hills, and grow 
luſty and ſtrong in the warmer Air of the Valleys. 

So that this opportunity of {ſhifting our Abode 
from the warmer and more vaporous Air of the 
Valleys, to the colder and more ſubtile Air of the 
Hills, or from the Hills to the Vales, is an admi- 

rable Eaſement, Refreſhment, and great Benefit to 
the Valetudinarian, feeble Part of Mankind; afford- 
ing thoſe an eaſy and comfortable Late, who tome 

e Hou other- 


* 
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as WF otherwiſe live miſerably, languiſh, and pine a- 
or wav. | TITEL £ h Kats 2 
a- L To this ſalutary Conformation of the Earth, 
a- we may add another great Convenience of the Hills, 
he and that is in affording commodious Places for Ha- 
ad bitation ; © ſerving (as an eminent Author (2) word- 
to Heth it) “ as Skreens to keep off the cold and nip- 
nt g ping Blaſts of the Northern and Eaſterly Winds, 
ad . and reflecting the benign and cheriſhing Sun- 


es gg“ Beams, and ſo rendering our Habitations both 
ol more comfortable, and more chearly in Winter 


and promoting the growth of Herbs and Fruit- 
Trees, and the Maturation of the Fruits in 

* N Fe | 
3. Another benefit of the Hills 1s, that they ſerve 

or the Production of great Varieties of Herbs and 

of Trees (3). And as there was not a better Judge of 

of Wt hoſe Matters, fo I cannot give a better Account of 

Y this Convenience, than in the Words of the laſt 

de rited famous Author, the late moſt eminent and 

of Niearned Mr. Ray (4), (who hath ſo fully diſcuſſed 

e, this Subject I am upon, that it is ſcarce poiſible to 

yp read out of his Steps therein.) His Obſervation is, 

0 

d 

Tr 

It 

* 

e 

e 

e 

* 


That the Mountains do eſpecially abound with 
different Species of Vegetables, becauſe of the 
* great Diverſity of Soils that are found there, eve. 


TEE f r 5 . * f | 


| 


- (2) * Wiſdom of God, &c. pag. 251. Diſſolution of the World, 
pag. 36. | | 
Theophraſtus having reckoned up the Trees that delight 
moſt in the Hills, and others in the Valleys, obſerveth, "amr 
5 cow Nolte of bp M df, meito wp Mi Ti et w of 
Wis vid lee yire) nganw 5 Th n xg off E % % If noapmor, wh 
deine Theoph, Hiſt, Pl. I. 3. c. 4. Aruvvi 3 % wie dixaious Tomo 
8 Ma 2618), M wancr . Ta A 1 eine rug iN gee 3 zd cr. 


-r 3, Tor e,e⁰ 1) Nadir. 1b, J. 4. C. l. 
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* ry Vertex, or Eminency, almoſt affording ney 


“ly for the Food and Suftenance of fnch Animal, 
c as are proper to the Mountains, partly for Medi- 


0 


< and the beſt in their Kinds growing there: It be 
< ing remarkable, that the greateſt and moſt, luxu 
ec rjant Species in moſt Genera of Plants are native 
ce of the Mountains. | | | 


learned Friend obſerves (5) is, © That the Mountains 
* ſerve for the Harbour, Entertainment, and Main. 


< Inſects, that breed, feed and frequent there, 
. < For, (faith he,) the higheſt Tops and Pikes of 


* obſerved beautiful Papilio s, and Store o 


Mountains, ſerve for the Maintenance of Cat. 


* Eaſt and Welt (6), ſerve to ſtop the Evagation of 


« Kinds. Now theſe Plants (faith he,) ſerve part. 


Q 


cinal Uſes; the chief Phyſick Herbs and Roots 


4. Another Gonvenience which my laſt named 
cc tenance of various Animals; Birds, Beaſts, and 


* the Alps themſelves are not deſtitute of their In 
e habitants, the Ibex, or Stein- bucſt, the Rupicapra 
& or Chamois, among Quadrupedes; the Laægopu . 
« among Birds, And I my ſelf, (faith be) ava... 

| other 
ce Inſects upon the Tops of ſome of the Alpine Moun- 
« tains. Nay, the higheſt Ridges of many of theſe 


ce tle, for the Service of the Inhabitants. of the 
. wb 
5: Another thing he obſerves is, That thoſe 
& long Ridges and Chains of lofty and topping 
* Mountains, which run through whole Continents: 


LE the Wahi 
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(5) Ubs ſupra. . „F 
(6) Many have taken Notice that ſome of the greateſt Eminen- as 


ces of the World run generally Eaft and Weſt, of which take the or. 


late ingenious and learned Dr. Nichofs's Account, [Conſer. with a Mac 
Fbeift, Part. 2. pag. 191.] To go no farther than our own Country, der 
all our great Ridges of Hills in England run Eaſt and Weſt z ſo Pr 
do the Alps, in Italy, and in ſome Meaſure the Pyrenees; ſo d p. 
the Mountgins of the ] in Africk, and ſo do Mount Taurus _ | 
833 4 5 Caucaſus, 
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the Vapours to the North and South in hot Coun- 
tries, condenſing them like Alembick Heads into 
Water, and ſo (according to his Opinion) by a 
5 kind of external Diſtillation giving original to 
« Springs and Rivers; and likewiſe by amaſſing, 
cooling and conſtipating of them, turn them into 
Rain, by thoſe means rendering the fervid Regions 
# of the torrid Zone habitable. . | 
To theſe might be added ſome other Uſes and 
onveniences (7); as that the Hills ſerve to the 
-neration of Minerals and Metals (8), and that in 
hem principally are the moſt uſeful Foſſils found; 
or if not found and generated only in them, yet 
it leaſt all theſe Subterraneous Treaſures are moſt 


— 
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aucaſus, This he faithis 4 wiſe Contrivance to prevent the Yapours, 
phich would all run Northwards, and leave no Rains in the Mediter- 
anean Copentries. | FS | 

(7) That the Generation of many of the Clouds is owing ta 
e Hills, appears from the Obſervations of the ingenious and 
earned Dr. Joh. Jam. Scheuchzer of Zurich, and Mr. Joach Frid. 
reitlovius cited by him. They obſerved at Sun-rifing divers 
louds deratched by the Heat of the Sun from ſome af the Tops 
of the Alps, &c. upon all which their Obſervations, the Concluſion is, 

jrati ſuminam Creatoris ſapientiam, qui & id, quodpaulo ante null} 
vobis uſu eſſe videbatur, maximis rebus deſtinaverat, adeoque ex illo 
tempore dubitare cepi, num Nubes efſent future, ſs iſtiuſmods Montes 
Petra non darentur. Hypot he ſi hac ſt ante, eluceſceret per mag na 
ut liras, i mo neceſſitas, quam Helvetice Alpes non nobis tantim accolis, 
d & vicinis aliis regienihus præſtant, di ſpenſando, quas gignunt 
Nubes, Fentos, Aqua. Scheuch. Iter. Alpin. 2. p. 20. 
(8) Let us take here 0/, Mag. Obſervation of his Northern 
ountains, Montes excelſe ſunt, ſd fro majori parte ſteriles, & 
ridi; in quibus fere nil aliud pro incolarum com moditate & con- 
Wcrvatione gigni tur, quam inexhauſta pretioſorum Metallorum uber- 


en- Bites, qua ſatis opulenti, fertileſque ſunt in omnibus vitæ neceſſariis, 
tho Wforfitan & ſuperfiuis aliunde fs libet conquirendis, unanimique robore, 

h 4 Mac viribus, ubi vis contra hec nature dona intentata fuerit, deſen- 

nd,. Acre enim genus hominum eſt, &c. Ol. Mag. Hiſt. L. 6. 
„ Pref, Ses alſo Sir Robert Fibbald's Prodr. Nat. Hiſt, Scot. 

5 p. 47. ” _< 1 3 7 +, bod. ns 

ſus, | — 4 eaſily 
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eaſily come at in them: Alſo their Uſe to ſeveral 
Nations of the Earth in being Boundaries and Bul. 
. warks to them, But there is only one Uſe more 

that I ſhall inſiſt on, and that is, i 
Sirthly, and laſtly, That it is to the Hills that the 
Fountains owe their Riſe, and the Rivers their Con 
veyance. As it is not proper, ſo neither ſhall I here 
enter into any Diſpute about the Origine of Springs, 
commonly aſſigned by curious and learned Philoſy 
phers. But whether their Origine be from condenſe 
Vapours, as ſome think (9) ; or from Rains falling 
as others; or whether they are derived from the 
Sea by way of Attraction, Percolation, or Diſtil]; 
tion; or whether all theſe Cauſes concur, or on] 
ſome, {tall the Hills are the grand Agent in this Pre 
digious Benefit to all the Earth : Thoſe vaſt Maſſet 
and Ridges of Earth ſerving as ſo many huge Alen 
bicks, or Cola in this noble Work of Nature. 

But be the Modus, or the Method Nature takes in 
this great Work as it will it is ſufficient to my 
Purpoſe, that the Hills are a grand Agent in this i 
noble and neceſſary a Work. And conſequently, 
that thoſe vaſt Maſſes, and lofty Piles are not 2; 
they are charged, ſuch rude and uleleſs Excreſcence 
of our ill formed Globe; but the admirable Tool 
of Nature, contrived and ordered by the infinite 
Creator, to do one of its moſt uſeful Works, and 
to diſpenſe this great Bleſſing to all Parts of the 
Earth; without which neither Animals could live, 

nor V egetables ſcarcely grow, nor perhaps Minerals, 
Metals, or Foſſils receive any Increaſe.” For wal 
the Surface of the Earth even and level, and the] 
middle Parts of its Iſlands and Continents, not 


— 


(e) Sec Book I. Chap. 3, Wote 2. 
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lountainous and High, (as now it is) it is moſt 
rain there Gould be no Deſcent for the Rivers, ho 
onveyance for the Waters; but inſtead of gliding 

5 gentle Declivities which the higher 


ands none e Eee, nite e t Ub Sen. © ey 
meg 1 ne perhaps e ; and alſo drown 
ge. Tracts of Land. a 


But indeed, without Hills as there could be no 
vers, ſo neither could there be any Fountains or 
"rings about the Earth; becauſe, if we could ſup- 
ble ** could be well watered (which I think 
t poſſible) without the higher Lands, the Waters 
uld find no Deſcent, no Mg: through any com- 
odious Out-lets, by Virtue of their own Gravity, 
d therefore could not break out into thoſe com- 
odious Paſſages, and Currents, which we every 
here almoſt find in, or near the Hills, and ſel- 
m, or never in large and ſpacious Plains; and 
hen in them, at great and inconvenient Depths 
the Earth ; nay, thoſe very SubterrancousWaters 
at are any were met with by digging in the 
ains, are in all Probability owing to the Hills, 
her near or far diſtant. As among other In- 
ances. may be made out from the forcible Erup- 


js. n'of the Subterraneous Waters in digging Wells, 
2]: the. /ower Auſtria, and the Territories of Modena 
ite d Bologna in Eah, mentioned by my fore-named 


nd arned Friend Mr. Ray (10). Or if there be any 
ech Place found throughout the Earth, that is de- 


he e ee 

e id of Mountains, and yet well watered, as per- 
ls, Ins 3 | | | | 8 haps | 
* : | 

he 


OL (ro) Monſieur Blundel, related to the Parifian Academy, what 

1- vice the Inhabitants of the lower Auſtria, (which is encompaſſed 

th the Mountains of Stiria) are wont to uſe to fill their Wells with 

lier. They dig in the Earth to the Depth of 25 and 20 Feet, till 
| come to an Argilla (clammy Earth which they bore 
| one 9 through 
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it is probable comes from the neighbouring Mountains in Subtarranecu 


to dig Wells, &c, whether they had ever met wich the like Caſe, 


could get into his Bucket, he was above his Waſte in Water; 


order to finiſh their Work, yet they could never do it, but were 


/ 
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aps ſome ſmall Iſlands may; yet in this very Ca 
that whole Maſs of Land is no other than as on 
Mountain deſcending (though unperceivedly) gent 
ly down from the Mid-land Parts to the Sea, 3 
moſt other Lands do; as 1s manifeſt from the De 
ſcent of their Rivers, the principal of which in moſ 
Countries haye generally their Riſe in the mon 


* 


lofty Mid-land Parts. 5 
And now conſidering what hath been ſaid con 
cetning this laſt Uſe of the Hills, there are two q 
three Acts of the Divine Providence obſervabl 
therein. One is, that all Countries throughout th 
Whole World fhould enjoy this great Benefit, d 
Mountains, placed here and there, at due and pro 
per Diſtances, to afford the ſeveral Nations this ex 
cellent, and moſt neceſſary Element the Water re 
For according to Nature's Tendency, when tha 
Earth and Waters were ſeparated, ' and ordered t 
their ſeveral Places, the Earth muſt have been of a 


through fo deep, till the Waters break forcibly out; which Water i 


Channels. And Caſſinus obſerved, that in many Places of the Terri. 
tery of Modena and Bologna in Italy, they make themſelves Well 
by the like AS. By this means the ſame Seig. Caſſini mad: 
a Fountain at” the 0 le of Urbin, that caſt up the Water five Fu 
big hi above the level of the Ground. Ray's Diſc. x. pag. 40 
205 plura. | \ : 


Upon Enquiry of ſome Skilful Workmen, whoſe Buſineſs it is 


as theſe in this Note, they told me they had met with it in Eſſea, - 
where after they had dug to 30 Foot Depth, the Man in te, 
Well obſerved the clayie Bottom to ſwell and begin to ſend out 

Water, and ſtamping with his Foot to ſtop the Water, he made 
way for ſo ſuddain and forceable a Flux of Water, that before he 


which ſoon aſcended to 17 Feet height, and there ſtayed: And altho 
they often with great Labour endeavoured to empty the Well, in 


forced to leave it as it was. Po 


even 
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even Surface, or nearly ſo. The ſeveral component 
Parts of the Earth muſt have ſubſided according to 
their ſeveral ſpecifick Gravities, and at laſt have 
ended in a large even ſpherical Surface, every where 
>qui-diftant from the Center of the Globe. But that 
inſtead of this Form, ſo incommodious for the Con- 
veyance of the Waters, it ſhould be jetted out every 
where into Hills and Dales ſo neceſlary for that Pur- 
poſe, is a manifeſt Sign of. an eſpecial Providence 
. FE 
So another plain Sign of the ſame eſpecial Pro- 
idence of God in this matter is, that generally 
hroughout the whole World, the Earth is ſo diſ- 
oſed, ſo ordered, ſo well laid, I may ſay, that 
he Mid-laiid Parts, or Parts fartheſt from tlie Sea, 
Ire commonly the higheſt. Which is manifeſt, I 
have ſaid, from the Deſcent of the Rivers. Now. 
his is an admirable Proviſion the wiſe Creator hath 
nade for the commodious Paſſages of the Rivers, 
nd for draining the ſeveral Countries, and carry- 
ng off the ſuperfluous Waters from the whole Earth, 
hich would be as great an Annoyance, as now 
hey are a Convenience, Wen | 
Another providential Benefit of the Hills — 
5 the Earth with Water is, that they are not only 
nſtrumental thereby to the Fertility of the Valleys; 
ut to their own alſo (11), to the Verdure of the 
egetables without, and to the Increment and Vi- 
our of the Treaſures within them. _ 


(11) As the Hills being higher, are naturally diſpoſed to be 
rier than the Valleys; ſo kind Nature hath provided the greater 
upplies of Moiſture for them, ſuch at leaſt of chem as do not 
ſcend above the Clouds and Vapours. For, beſides the Foun- 
ains continually watering them, they have more Dews and 
Rains commonly than the Valleys. They are more frequen:ly 
oyered with Fogs; and by retardin ping, or compreſſin 
N 88353 y ng, fopp 87 — — 
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Thus having vindicated the preſent Form and 
Fabrick of the Earth, as diltrif uted into Mountains 
and Valleys, and thereby ſhewn in ſome Meaſure 
the Uſe thereof, particularly of the Mountains, 
which are chiefly; found fault with: I have, I hope, 
made it in ſome meaſure evident, that God was no 
idle Spectator (12), nor unconcerned in the ordering 
of the Terraqueous Globe, as the former bold Charges 
againſt it do infer; that he did not ſuſfer ſo grand 
a Work, as the Earth, to go unfiniſhed out of his 
Almighty Hand; or leave it to be ordered by 
Chance, by natural Gravity, by caſual Earthquakes, 
Sc. but that the noble Strokes; and plain Remains 

of Wiſdom, and Power therein do. manifeſt it to be 
dis Work. That particularly the Hills and Vales, 
though to a. peeviſh weary Traveller, they may 


ſeem incommodious and troubleſome, yet are a no- 


ble Work of the great Creator, and wiſely: ap 
printed by him for the Good of our ſublunary 
\ 1 V SEE ee A 
And ſo for all the other Parts of our Terraqueous 
Globe, that are preſumed to be found fault with by 
ſome, as if careleſly ordered, and made without 
any Deſign or End; particularly the Diſtribution 


* * 1 
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the Clouds, or by their greater Cold condenſing them, they have 
larger Quantities of Rain fall upon them. As I have found by 
actual Experience, in comparing my Obſervations with thoſe: of 


my late very curious and ingenious Correſpondent, Richard Ton · 


ley, Eſq; of Lancaſhire, and ſome others, to be met with before, 
Chap. 2. Note 1. From which ir appears, that above double 


the quantity of Rain falleth in Lancaſhire, than doth at Upmin- i 


fer. The Reaſon of which is, becauſe Lancaſhire hath more, 
and much higher Hills than Eſſex hath. See Book II. Chap. 5: 
Iote 5. oh | | | 
(12) Accuſandi ſand mea ſententia hit ſunt Sophiſta, qui cum 
nondum invenire, neque exponere opera Nature queant, eam tamen 
inertia atque inſeitid condimnant. & e. Galen, de Uf. Part. 1. I. 10, 


c. 9. 
of 


— 


Chap. IV . The Concluſion. - 8 I 
of the dry Land and Waters; the laying the ſeve- 
ral Strata, or Beds of Earth, Stone, and other 
Layers before ſpoken of; the Creation of noxious 
Animals, and poiſonous Subſtances ; the boiſterous . 
Winds; the Vulcano's, and many other things 
which ſome are angry with, and will pretend to 
amend : Ihave before ſhewn, that an infinitely wiſe 
Providence, an Almighty Hand was concerned even 
in them, that they all have their admirable Ends, 
and Uſes, and are highly inſtrumental and benefi- 
cial to the Being, or Wellbeing of this our Globe, 

or to the Creatures reſiding thereon. | | 
So alſo for Humane Bodies, it hath been an anci- 
ent (|) as well as modern Complaint, that our Bo- 
dies are not as big as thoſe of other Animals, that 
we cannot run as ſwift as Deer, fly like Birds, and 
that we are out-done by many Creatures in the Ac- 
curacy of the Senſes, with more to the ſame pur- 
poſe. But theſe Objections are well anſwered by 
Seneca (), and will receive a fuller Solution from 
what I ſhall obſerve of Animal Bodies , 
| = ut 


2 — — 
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(ll) ide quam iniqui ſint divinorum munerum eſtimatores, etiam 
quidam profeſſi ſapientiam. Queruntur quod non magnitudine cars 
Poris æquemus Elephantes, velocitate cer vos, levitate Aves, impetis 
Tauros ; quod ſolidior ſit cutis Belluis, decentior Damis, denſior Ur- 
ſis, mollior Fibris; quod ſagacitate nos narium Canes vincant, quod 
acie Iuminum Aquila, ſpatio etatis corvi, multa Animalia nandi 
facilitate. Et cum quedam ne coire quidem in idem Natura patia- 
tur, ut velocitatem corporis & vires pares animalibus habeamus 3 
ex diverſis & diſſidentibus bonis Hominem non eſſe compoſitum, injuri- 


am vocant ; & in negligentes noſtri Deos querimoniam jaciunt, quo 


non bona valetudo, & vitiis inexpugnabilis data fit, quod non futuri 
ſeientia, Vix ſibi temperant quin eouſque impudentiæ provehantur, 
ut Mat uram oderint, quod infra Deos ſumus, quod non in equo illis 
ftetimus. Seneca de Benef. l 2. c. 9. | 

(t) Quanto ſatius eſt ad contemplationem tot tantorumque benefi- 
ciorum reverts, & agere gratias, quod nos in hic pulcherri mo domi- 
eilio voluerunt [Dii] ſecundss 3 quod terrenis pref _— 

| 1 hen 
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But indeed after all, it is only for want of our 
knowing theſe things better, that we do not admire 
(13) them enough; it is ouf own Ignorance, Dul. 
neſs, or Prejudice, that makes us charge thoſe noble 
Works of the Almighty, as Detects or Blunders, a 
III-contrived, or IIll- made. . 
It is therefore fitter for ſuch finite, weak, igno 
rant Beings, as we, to be humble and meek, and 
conſcious of our Ignorance, and jealous of our own 
Judgment, when it thus contronteth infinite Wiſ 
dom. Let us remember how few things we know 
how many we err about, and how many we an 
. of: and thoſe, many of them, the moſt 
amiliar, obvious Things, Things that we ſee and 
handle at pleaſure; yea our own very Bodies, and 
that very part of us whereby we underſtand at all, 
our Soul. And ſhould-we therefore pretend to cen 
ſure what God deth ! Should we pretend to amend 

his Work! Or to adviſe infinite Wiſdom! Or to 

know the Ends and Purpoſes of his infinite Will, a; 
if we were of his Council! No, let us bear in mind, 
that theſe Objections are the Products, not of Rea- 
ſon, but of Peeviſhneſs. They have been incom:- 


moded by Storms and Tempeſts; they have been 


terrified with the burning Mountains, and Earth. 
quakes; they have been annoyed by the noxious 
Animals, and fatigued by the Hills; and there. 
fore are angry, and will pretend to amend theſe 
Works of the Alnughty. But in the Words of St. 


* 


Then having reckoned up many of the Privileges and Benefits, 

which t he Gods, he faith, have conferred upon us, he concludes 
Ita eft : cariſſimos nos habuerunt Dii i mmortales, habentque, Et qui 
| maximus tribui honos potuit, ab ipfis proximos collocaverunt. Mag ua 


accepimus, majora non cepimus. Senec. ibid. . 7 — 55 
13) Naturam maxims admiraberis, ſs omnia ejus opera perluſt ra- 


b | Paul, 
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Paul (14), we may fay, Nay, but, O Man, who art 
t hon that _ again God? Shall the thing formed 


ſay to him that formed it, Why haft thou made me thus? 


| Hath not the Potter 22 over the Clay, of the ſame 


lump to make one Veſſel to honour, and another to diſho- 


nour ? If the Almighty Lord of the World had for 


his own Pleaſure made this our World more incon- 
venient for Man; it would better become us to ſit 
fill, and be quiet, to lament our own great Infir- 
mites and Failings, which deſerve a worſer Place, a 
more incommodious Habitation, than we meet with 
in this elegant, this well-contrived, well-formed 
World; in which we find every thing neceſſary for 
the Suſtentation, Uſe and Pleaſure both of Man, 
and every other Creature here below; as well as 
ſome Whips, ſome Rods to ſcourge us for onr 
Sins (15). But yet ſo admirably well tempered is 


our State, ſuch an Accord, ſuch an Harmony is 


there throughout the Creation, that if we will but 
purſue the Ways of Piety and Virtue, which God 
hath appointed, if we will form our Lives accord- 
ing to the Creator's Laws, we may eſcape the 


— 


(14) Rom. 9. 20, 21. Dy 5, 

0 . 3 Neither are they (noxious Creatures] of leſs Uſe to amend 
our Minds; by teaching us Care and Diligence, and more Wit. And 
ſo much the more, the worſe the Things are we ſee, and ſhould avoid, 
Weeſles, Kites, and other miſchievous Animals, induce us to Watch- 
fulneſs : Thiſtles and Moles, to good Husbandry. Lice oblige us to 
Cleanlineſs in our Bodies; Spiders in our Houſes ; and the Moth in 
our Clothes. The Deformity and Filthineſs of Swine, make them the 
Beauty-ſpot of the Animal Creation, and the Emblems of all Vice—The 
Truth is, things are hurtful to us, only by Accident 3 that is, not 
of Neceſſity, but through our own Negligence, or Miſtake. Houſes 
decay, Corn is blaſted, and the Weevle _ in Mault, ſooneft towards 
the South. Be it ſo, it is then our own Fault, iſ we uſe not the 
Means, which Nature and Art have provided againſt theſe Inconve- 
niencies, Grew's Coſmol. c. 2. F. 49, 50. 


G2 | Evils 
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Evils of this our frail State, and find ſufficient 
means to make us happy whilſt we are in the Body. 
The natural Force and Tendency of our Vertue 
will prevent many of the Harms (16), and the 
watchful Providence of our Almighty Benefactor 
will be a Guard againſt others; and then nothing 
is wanting to make us happy as long as we are in 
this World, there being abundantly enough to en- 
tertain the Minds of the moſt contemplative; Glo- 
ries enough to pleaſe the Eye of the moſt Curious 
and Inquiſitive; Harmonies and Conſorts of Na- ö 
ture's own, as well as Man's making, ſufficient to 

C 

01 


84 Ie Concluſion. © Book III. 


delight the Ear of the moſt Harmonious; all ſorts 

of pleaſant Guſto's to gratify the Taſte and Appe- 

tite even of the moſt Luxurious; and fragrant O. 

dours to pleaſe the niceſt. and tendereſt Smell; andi ti 
in a word, enough to make us love and delight in 
this World rather too much, than too little, conſi-W co 

dering how nearly we are allied to another World, 
as well as this. 2 etc 


6. * id * cf 5 bo if - * 5 % p ” RY 
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Virtute quiſquis abſtulit fatis iter. = BAS! 
SBeenec. Hercul. Oet. AQ, 53. Car. 18334 
unquam Stygias fertur ad umbras 05 
'  Inclyta virtns; Id. ibid. Car, 1982. 


: (16) Non eff gemendus, nec gravi urgendus nece, TT 
x10 


BO O K' IV. 
Of Animals in general. 


ſelf in Particular, I ſhall next take a view of 
he Inhabitants thereof; or the ſeveral kinds of 
Creatures (1) that have their Habitation, Growth, 
or Subſiſtenge thereon. . 
Theſe Creatures are either Senf itive, or Inſenſi- 
tive Creatures. 
In ſpeaking of thoſe endowed with Senſe, a ſhall 
conſider :*- 
1. Some Things common to them all. 
2. Things peculiar to their Tribes. 
1. The Things in common, which I intend Fe 
take notice of, are theſe Ten: | 
1. The five Senſes, and their Organs. 
2. The great Inſtrument of Vitality, Reſpira- 


J. the laſt Book having ſurveyed the Earth it 


1 + 
4 The Motion, or Loco-motive "OY of Anj- 


— 


(1) Pringipio celum, a ac as campoſque 1— 
Lucentemque globum Lung, Titaniaque aſtra 
Spiritus intus alit, totamque infuſa per artus 
Mens agitat melem, & magno ſe corpore miſcet. 
Inde bominum, pecudumque genus, vitæque volantum, - 
Et que, marmoreo fert monſtra ſub æquore leuts 

Land eft illis vigor, & celeſtis ariga 

Seminibys, Virgil, Eneid. L. 6. 


1 am 


— — ũ q — 


4. The Place, in which they live and act. 


1 7 H E firſt Thing to be conſidered in common to 


Tribe of Animals (2). The Conſideration of 
- which Particulars alone, were there no other De- nc 
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F. The Balance of their Numbers. 

6. Their Food. 5 

75. Their 8 

8. Their Houſes, Nefts, or Habitations. 

9. Their Methods of Self-Preſervation. — 

10. Their Generation, and Conſervation of their 
Species by that means. | 


-_ ” 2 — 


— _ . 


5 CHA P. I. 
Of the froe Senſes en general. | 


all the Senſitive Creatures, -1s their faculty of 
Seeing, Hearing, Smelling, Taſting, and feeling; and 
the — miniſtring to theſe five Senſes, toge- 
ther with the exact Accommodation of thoſe Senſes 
and their Organs to the State and Make of every 


monſtrations of God, is abundantly ſufficient to ¶ ti 


evince the infinite Wiſdom, Power and Goodneſs be 


of the great Creator. For who can but ſtand ly 


amazed at the Glories of theſe Works; at the m 


admirable Artifice of them, and at their noble Uſe 
and Performances! For ſuppoſe an Animal, as ſuch, Ml - 
had Breath and Life, and could move it ſelf hither 

and thither ; yet how could it know whither to go, . 


what it was about, where to find its Food, how to Fi 
IRE Ea 6 Ma eo eG ol Mob THETA af 
A P 


(2) Ex ſenſibus ante cætera Homini Tactus, deinde Guſtatus: 75 
reliquis ſuperatur d multis, Aquilæ elarius cernunt : Pultures ſa- 
gacius odirantur : liquidiùs audiunt Talpæ obrute terra, tam denſo 
atque ſurdo naturæ elemento. Pin. Nat. Hiſt, L. 10. c. 69. | 


avoid 
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avoid thouſands of Dangers (3), without Sight! 
How could Man particularly, view the Glories of 
the Heavens, fiirvey the Beauties of the Fields, and 
enjoy the Pleaſure of beholding the noble Variety 
of diverting Objects, that do, above us in the Hea- 
vens, and here in this Jower World, preſent them- 
elves to our View every where; how enjoy this, I 
ay, without that admirable Senſe of Sght (4)! 
ow could alſo the Animal without Smell and Tafte 
liſtinguſh its Food, and diſcern between wholſome 
and unwholſome; beſides the Pleaſures of delighttul 
Odours, and rehiihing Guſto's ! - How without that 
other Senſe of Hearing, could it diſcern many Dan- 
pers that are at a diſtance, underſtand the Mind of 
others, perceive the harmonius Sounds of Muſick, 
and be delighted with the Melodies of the winged 
hoir, and all the reſt of the Harmonies the Creator 


E 


of bath provided for the Delight and Pleaſure of his 
d Creatures! And laſtly, how could Man, or any 
e- other Creature diſtinguiſh Pleaſure from Pain, Health 
es from Sickneſs, and conſequently be able to keep 
their Body ſound and entire, without the Senſe of 


Feeling | Here, therefore, we have a glorious CEco- 
nomy in every Animal, that commandeth Admira- 
tion, and deſerveth our Contemplation: As wall 
better appear by coming to Particulars, and diſtinct- 
ly conſidering the Proviſion which the Creator hat 


. made for each of theſe Senſes. 

e | F 

h, R Fn gratis W 

er a , 2 | 

o, ) Heuli, pars corporis pretioſoſſima, & qui lueis It am die 
Go = inzuant 4 morte. Plin. Nat. Hift. 1. x T. A e 


. o - T 7 
4) Femine alique Meg arenſes ſolis oculis 3 valebant inter 
Ova que ex Gallina nigri, & que ex alba nata ſunt, is what is 
7 truly I know not) by Grima{d. de Lumin. & color: 
fro £1 . 50. 7 . 1% , 8 „ 
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F OR our clearer proceeding in the Conſiderati- 
1 on of this noble Part (1), and underſtanding 
its CEconomy, I ſhall conſider, WP 

1. The Form of the Eye. 

2. Its Situation in the Body. 

3. Its Motions, 

4. Its Se. 

5. Its Number. 

6. Its Parts. e 

7. The Guard and Security Nature hath provided 
for this ſo uſeful a rr. 

As this eminent Part hath not been pretermitted 
by Authors, that have made it their particular Deſign 
and Buſineſs to ſpeak of the Works of God; ſo di- 
vers of the aforeſaid Particulars have been touched 
upon by them. And therefore I ſhall take in as 
little as poſſible of what they have ſaid, and as near 


4 


* 


— — 


(i) In Diſſectionibus anatomicis vix aliquid admirabilius, aut ar- 
ti ſcioſius, ſtructura Oculi humani, meo quidem judicio, occurit: ut 
merito per excellentiam Creatoris appelletur Miraculum. Gul. Fabr. 
Hildan. Cent. 2. Obſerv. 1. EEE. | 

So likewiſe that accurate Surveyor of the Eye, Dr. Briggs, 
whoſe Ophthalmography 1 have met with ſince my penning this 
pare of my Survey. His Character of this curious Piece of God's 

ork is, Inter precipuas corporis animati partes, que magni Con- 
ditoris noftri ſapientiam oftendunt, nulla ſanè reperitur, que=majors 
pompa elucet quam ipſe Oculus, aut que elegantior; forma concinna- 
tur. Dum enim alia partes vel minori ſatellitio flipantur, vel in 
tamam venuſtatem haud aſſurgunt ; Ocelli peculiarem honorem &- 
decus 4 ſupremo Numine afflatum referunt, & nunquam non ſtupendæ 
ſua Potentie charatteres repraſentant, Nulla ſane pars tam divino 
artificio & ordine, Vc, Cap. 1. ON 1. N : 6 Eg 6 7.5 


— 
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2s I can, mention chiefly what they have omitted: 


| 1. For the Form of the Eye; which is for the 
oſt part Globous, or ſomewhat of the ſphzroidal 
orm: Which is far the moſt commodious optical 
zorm, as being fitteſt to contain the Humours 
ſithin, and to receive the Images of Objects from 
ithout (2). Was it a Cube, or of any multangular 
orm, ſome of its Parts would lie too far off (3), 
nd ſome too nigh thoſe lenticular Humours, which 
by their Refractions cauſe Viſion. But by means of 
e Form before-mentioned, the Humours of the 
ye ae commodiouſly laid together, to perform 


4 


1- 


(2) It is a good Reaſon Frier Bacon aſſigns for the Sphzricity of 
e Eye.: Nam fe eſſet plane figure, ſpecies rei maioris oculo non poſe 
ꝛt cadere perpendiculariter' ſuper eum. Cum ergo Oculus vides 
14rna corpora, ut fetè quartam cœli uno aſpectu, manifeſtum eſt, 
uod non poteſt eſſe plana figure, nec alicujus niſi ſpharice, quonians 
uper ſpheram parvam poſſunt cade re perpendiculares infinita, que d 
nazn corpore veniunt. & tendunt in centrum Sphere : Et ſic mag- 
um corpus poteſs ab Oculo parvo videri. For the Demonſtration 
f which he hath given us a Figure. Rog. Bacon. Perſpect. Diſtinct. 
0 Ca * 4. My | 5 9 5 : : 
Br. Briggs ſaith, Pars antica, (ſive Cornea, ] convexior eſt poſtied : 
bac enim ratione radii melins in pupillam detorquentur, & Oculs 
undus ex alterũ parte in majorem (propter imagines rerum ibidem 
lelineandos) expanditur, Ibid. F. 2. | Y NS : 
(3) Suppoſe the Eye had the Retina, or back part flat for the 
Reception of the Images, as in Fig. 1, ABA it is manifeſt, that if 
e Extremes of the image AA were at a due focal Diſtance, the 
middle B would be too nigh the Cryſtalline, and conſequently 
appear confuſed and dim; but all parts of the Retina lying at a 
ue focal Diſtance from the Cryſtalline, as at ACA, therefore the 
Image painted thereon is ſeen diſtinct and clear. Thus in a dark 
Room, with a Lens at a hole in the Window, (which Sturmius 
calls his Artificial Eye, in his Exercit. Acad. ond of which he 
ad made for his Pupils, to run any where on Wheels, - In this 
Room, I ſay,) if the Paper chat regeives the Images be too nigh, 
or too far of the Lens, the Image will be confuſed and dim; but 
in the Focus of the Glaſs, diſtinct, clear, and a pleaſant Sight. 


7 


FR. Of the Eye. Book IV, 
their Office of Refraction; and the Retina, and eve- 


xy other part of that little darkned Cell, 1s neatly 
adapted regularly to receive the I — 2 from with. 


out, and to convey them according 
mon Senſory in the Brauns. 
| To this we may add the aptitude of this Figure 
to the Motion of the Eye. For as it is neceſſary for 
the Eye to move this way, and that way to adjuſt 
it felf to the Objects it would view, ſo by this Fi- 
gure it is well prepared for ſuch Motions, fo that it 
can with great Facility and Dexterity direct it {Elf 


y to the com- 


= 


as Occaſion requires. 


. And 2s the Figure, e no leſs commodious ig, : 


2. The Situation of the Eye, namely in the Head 
(4), the moſt erect, eminent Part of the Body, 
near the moſt ſenſible, vital Part, the Brain. By 


its Eminence in the Body, jt is prepared to take 


in the more (5) Objects, And by its Situation in 


the Head, beſides its Proximity to the Brain, it is 
in the moſt convenient Place for Defence and Secu: 
rity. In the Hands, it might indeed (in Man) be 


rendered more eminent than the Head, and be 


turned about here and there at Pleaſure. But then 


It would be expoſed to many Injuries in that active 


Part, and the Hands (6) rendered a leſs active and 


1 — — F * ** 


(4) Blemmyis traduntur capita abeffe, Ore e Oculis pectori affixis. 
Plin. Nat. Hiſt. I. 5. c. 8. Occidentem verſus quoſdan ſine cervite 
Oculos in humeris habentes. Ib. I. 9. c. 2. From theſe, and other 
ſuch like Fables, in this laſt cited Chapter, no doubt our famous 


Rotnancer Sir 7. Mantevile, had his Romantick Stories, related in 


Me Travels. 1! 
0 5) See Book V. Chap, 2. Note 3. | 
(6) Galen deſerves to be here conſulted, who in his Book De 


 Uſu Partium, from many conſiderations of the Hand, ſach as what 
is here mentioned, as alſo its Structure, Site and Uſe, * 
hy 


proves and reflects upon the Wiſdom and Providence of the 
triver and Maker of that Parr. 


_ 


ut 
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re- Nſeful Part. And the like may be ſaid to its Site 
ly i any other Part of the Body, but where it is. 
h- Nut in the Head, both of Man, and other Animals, 
is placed in a Part that ſeems to be contrived 
nd made chiefly tor the Action of the principal 


enſes. . 
Another thing obſervable in the Site of the Eye, 


at g the manner of its Situation in the Head, in the 
Fi ore- part, or Side- part thereof, according to the 
it articular Occaſions of particular Animals. In Man, 


d ſome other Creatures, it is placed to look direct- 
rward chiefly, but withal it 15 ſo ordered, as to 
ke in near the Hemiſphere before it. In Birds, and 
me ot her Creatures, the Eyes are fo ſeated, as to 
ike in near a whole Sphere, that they may the bet- 
er ſeek their Food, and eſcape Dangers. And in 
me Creatures they are ſeated, ſo as to ſee beſt be- 
ind them (7), or on each ſide, whereby they are 
nabled to ſee their Enemy that purſues them that 
Hay. and ſo make their Eſcape. = 
And for the Aſſiſtance of the Eyes, and ſome of 
he other Senſes in their Actions; the Head is gene- 
ally made to turn here and there, and move as 
Nccaſion requires. Which leads me to the 

3. Thing to be remarked upon, the Motions of 
he Eye it ſelf, And this is generally upwards 
lownwards, backwards, forwards, and every way 

8), for the better, more eaſy, and diſtinct Re- 
eption of the viſual Rays. Te. 


— 
— 


00) Thus in Hares, and Conies, their Eyes are very protuberant, 
and you ſo much towards the fides of their Head, that their 
wo Eyes take in nearly a whole Sphere: whereas in Dogs, (that 

urſue chem, ) the Eyes are ſet more forward in the Head, to look 
at way, more than backwarl. ed 

(8) Sed lubricos Oculos fecit ¶ Natura] & mobiles, ut & decling- 

ent ſiquid noceret; & aſpeftum, quo vellent, facile couverterent, 

Lic, de Nat Dew E446 57, 0 TER B 
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But how Ns any. way. deviateth 9 this 
Method, either by,denyang Motion to the Eyes, oz 
the Head (9), it 38:4 very wonderful Proviſion the 
hath made in the Caſe. Thus for a Remedy of th 
Inconvenience, in ſome Creatures their Eyes arg 
ſent out at a Diſtance (10) from the Head, to be dir. 


nee here: and; ng or one this, ths, ee 
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9 7 are ph 7 Joop in 1 4 3 F their Head, 1 which i; 
and ork any Neck) all diaphanous and tranſparent, like à TN 
of: Diamonds, Sc. neither w why — ſhould be ſo anom 
lous in this Animal, more than zn am other we know of: For, 1: 
Since they wanting 4 Weck, cannot maye their Head, . . 6 44 
defect ſh ould be f lied by the multiplicity of Her 2. Sinc 
were to live by 4575 Jo ninible' 4 Prey as 4 Fly is, they wg 
ſee her every way, and to take her per ſaltum (as 5 do) 11 
ay Motion ef the Head:#0 diſtover her hich Motion woalld þ 
ſeared away 7 eue an Inſict. \Pawer's ws e 
17. 

The Eyes of the Canalo refpmbls* eu, of des Glag, 
ma van. globular Socket, which ſhe tu tneth backward, 24 
785, without; eving ber Head ; a a Bl bee u NS: 
gt em wan from: the other, Dr. Godderg in Fein ee 


Po BY is + mots extodordingry i in "this Motion [of 05 Can 
Eye] is to \ſoe one of the Eyes move, h the other. remains * 
Moveable ;, and the one 0 turn forward, go the ſame time the he 7 
ether looketh_ Le hogn 2, ta look up to the Sky, when the 
Fixed on the And theſe tions to be fo 4. the ch 
* they do carry the: 22 under the E, which makes the Eye- 
and ſo far into the Canthi, or corners « F the Eyes, that the Sight oy: 
; diſcern whatever is done juſtly behind it, and directly before, without 

turning the Head which is faſtened to the Shoulders. Mem, for : 
1 Hiſt in e yoo at ons ap 0 of Boone me Paß 


h. oy Heng = by 
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bat jo at Pleafire. And in Creatures, whoſe 
0 are: 48 Motion, as in divers IT nſe&ss, in 
Caſe either tl 15 have more than two Eyes, or 
7285 are nearly two protuberant Heinitpherss, 
emilp bets often conſiſtin ng ot a prodigious | 
Number of other little 9 0 here (1 J). 
| 5, which, means thoſe Creatures are e 15 far 
denied any Benefit, of that noble and moſt 
ece 05 Senſe, bf Sight, that they have probably 
nnore of it than other Creatures, anſwerable to the 
| Kapidity of their *Fligh ht, and briſk Motion; andy fo 
heir Bau eſts after ood, Habitation, or 
ories of G Generation, or ſuch other Neceflity "ofthe 


mal. 

4. Another admirable 3 Y b Eye i is, 
ts Size z, in ſome Animals large, in ſome little. It 
yould be endleſs here to enumerate Particulars; as 
hoſe of Quadrupe eds, Birds, Inſects, and other Ter- 
eſtrial inal And as for Fiſhes, they will fall 
nder another part of my Survey. 

I ſhall, therefore, only take notice of its Size in 
dne Creature, the Mole & 2) As the Habitation of 
ut rewe Animal is wholly y Subtrrnco, its 
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, . Severinus is of Ariſtotle's, Pliny's, and it; Magnus's ob. 
ion, chat the, Mole hath no Sight 3 G. Seger denies any Humour 
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made. nothing in vain. Bur Borrichius faith, their Eyes have ap- 
pendiculam nerveam in cerebrum euntem, cujus beneficio globuli illi {the 
little Eyes] extra pellem facile poterant exſeri, retrahique pro arbi- 
trio I illis oculorum globulis eee aqueus copioſe ſatis natabat 3 
ceterorum non ni ſt teme veſtigium. Blaſ. Anat, Anim. c. 35. 

Et quoniam Natura be vita genus ipſi deſtinavit,  etiam perquam 
exiguos Oculos—dedit eo i, ut ii, pretiofeſhma corporis pars, d ter- 
1, re pulvere ne affligerentur. I inſuper BO foes &c. Humores illis 
WW cubs inſunt, & tunica. nigra, urea, ſe prodit Ad hos tramite * 


WW nervus venit. Schneider in Haf. ibid 
x . 55 8 ” 1 
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o be therein, but thinks þ why may proba — ſee, becauſe Nature 
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Lodging, its Food, its Exerciſes, nay, even all i 


Faſtimes and Pleafares are in thoſe Subterrancall n: 
' Receſſes and Paſſages, which its own Induſtry hai 
made for it elf; fo it is an admirable Proviſid th 
made in the Size of the Eye of that little CreatuWs 
to anſwer all its Occaſions, and at the ſame time With 


revent Inconveniences. For as a little Light wi 
 Ihffice an Animal living always under Ground; 
the ſmalleſt Eye will abundantly ſupply that C 
caſion. And as a large protuberant Eye, like th 
of other Animals, would much annoy this Creatu 
in its principal Buſineſs, of digging for its Fa 
and Paſſage; fo it is endowed with a very ſr 
one, commodiouſſy feated in the Head, and w 
2 guarded againſt the Annoyances of i 


F. Another thing remarkable in this noble p: 
of Animals is, its Numbers ; not leſs than two (1 


” Hah 
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Some time ſince I made divers accurate Diſſections of the 
of Moles, with che help of Microſcopes, having a doubt whether w eat 
we take to be Eyes, were ſuch or no. But upon a ftri& Seruiii th. 
I plainly could diſtinguiſh the Vitreous, and Chryſtalline Humou ui 
yen, the Lgamentum Ciliare, and the atramentaceous Mucus. TI 
Pupil I eould N diſcern to be round, and the Cornes ei 

„or conical: The Eye is at à great diſtance from the Bri 
the Oprick Nerve very ſlender, and long, reaching from the Hh 
through the intermediate Fleſh, and fo paſſeth to the Brain, alc 
with the pair of Nerves reaching to the Noſe, which are mud 


he largeſt in all the Animal. Theſe Creatures, I imagine, hu Man 


the faculty of withdrawing their Eyes, if not quite into the Hei 
as Snails, yet more orleſs within the Hair, as they have more uni 
- Jeſs occaſion to uſe, or guard their Eyes. 1 85 | 

| Galen faith; Moles have Eyes, the Chryſtalline and Yitreous Hi 
mours, encompaſſed with Tunicks. De Uſ. Part. J. 14. c. 6. we 

accurate an Anatomiſt was he for his Time 

(3) Pliny cells us of a ſort of Heron with but one Eye, but tw 
only by hear-ſay. Inter Aves Ardeolarum genere, quos Leucos vican 
altero oculo carere tradunt. Nat. Hiſt, I. 11. c. 37. So the King pa 
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Chap. II. Of the Be. 95 
in any Inſtance, that I know of; and in ſome Ani- 
mals more, as I have already hinted (14))9y. 
Now this is an admirable Proviſion; firſt, for 
the Convenience d taking in the larger Angle or 
de: And in the next place, the Animal is by 
this Proviſion, in ſome Meaſure, prepared for the 
Misfortune of the Tofs of one of theſe noble, and 
neceſſar) a Organs of its Body. 2 53 : 
But then beſides all this, there is another thing 
onfiderable in this multiplicate Number of the 
Eye; and that is, that the Object ſeen is not mul- 
tiplied as well as the Organ, but appears but one, 
1 ſeen with two or more Eyes (15). A ma- 
ifeſt Sign of the infinite Skill of the Contriver of 
his fo noble a Part, and of the exquiſite Art he 


— —äöͤñ ü lä — — 
ieee . 
> Nigre that hath but dne Eye, and that in his Forehead, L 6. 
30. Which Fables I take notice of more for the Reader's Di- 
ferſion, than any Truth in them. h | 5 | 
4832 Note 49-4. | 8525 
15) The moſt celebrated Anatomiſts differ greatly about the 

eaſon why we ſee not double with two Eyes. This Galen, and 
others after him, generally thought to be from a Coalition or De- 
uſſation of the Optick Nerves, behind the Of. Sphæneides. But 
yhether they decuffare, coaleſce, or only touch one another, they 
do not well agree. The Bartholines expreſly aſſert they are united, 
on per (implicem contafium' vel interſectionem in bomine, ſed tota- 
lem ſubſtantie confuſconem; Anat. I. 3. e. 2. And whereas Feſfa-, 
ine, and. ſore others had found ſorne Inſtances of their being diſ- 
nited ; they ſay, £8 in pleriſque ordinaris confunditur interior ſub- 
anti; ut accurat 7 5. 


diſquiſtione deprehendi. 
But our learned DCs ( Anat: I. 3. c. 10.) faith, they are 
united by the cloſeſt Conjuncison, but not Confuſion of their Fibres, 
But others think the reaſon is not from any Coaleſcence, Cou- 
act, or croſſing of the Oprick Nerves, but from a Sympathy be- 
ween them. Thus {Monſieur Cart es is of Opinion, that the H- 
brille conſtituting the medullary Part of thoſe Nerves being ſpread 
Win the Retine of each Eye, have each of them correſponding Parts 
ann the Brain; ſo that hen any of thoſe Fibrille are ſtruck by any 
part of an Image, the correſponding Parts of the Brain ae * | 
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Ap 2 > of the He. 1 
ed in the formation thereof. "But the Defy I91 
and She of, the infinite: Woekrinn, -will beſt be | % 
enz, he Att 36M. $61 DU. 
ring the Parts: and Mechaniſm of -th 

3 Organ the Eye. And here indes 

| = OE — — we view i 
A mirable C CO er prodigious ay 
actneſs, and the exquiſite Skill employed in eve 
boy a+. to roar: golf and neceſſary Senf IK 
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5 afſefted, uh the eSoul 1 e informed, S#/b bur.ſee hoe he 

- after under Note 88, from Cartes himſelf, my W195 Hts: 
Somewhat like this is the Notion of our judi done Dr. Brigg 
who thinks the Optick Nerves of each Eye eonfiſt of How 10 
+ Fibres, having their riſe in the Thalamus Nervorum Opticorum, 2 
thence continued to both. the Retina, which are made of then 
And further, chat thoſe Fibv/tte hrve the me Prralleliſm, Te 
on, & c. in both Eyes; and conſequently when an Image is paint 


8 on the ſame correſpondings ſympathizing Parts of each N We 

; ſame Effects are produced, the ſame Notite or Information " 
"7 ried to the Thalamus, and ſo imp ta the Soul, or. 1 
Kt, Faculty. That there is ſuch an Ownonclfng the — 2 
5 ec. he makes very probable from che 6 cnluing of double Vition ou! 
„ on the- Interruption of che Paralleliſm of the Eyes ; 28 When 9 2 
"> Oo Eye is depreſſed with the Finger, or their Symphony interrupt | 


by Diſeaſe, Drunkenneſs, &. And laſtliy, thar ſimple Viſion 
not made in the former way, viz. by a Decuffation or Gopjunti 
ot the Optick Nerves, he proves, becnuſe thoſe Nerves are but 
| few Subjects fared, and in none.conJoined otherwiſe-than Wor, 
. n bare Contact, which is particularly manifeſt: in Fiſhes 3 and i 
ſome iftances it hath been found, chat they have been ſeparat 
--withourany:double-Vifion enſuing thereupon. Vid. Brig..Ophth: 

ny cap. 11. & 5. and Nov. Viſ. Theor. aim. 
After the ſame manner our juſtly eminent Six Iſaac. "Newt 
| Ave net the-Species of Objefts ſeen, with both Eyes united-ahere th 


5 * Optich Nerves meet 'before they come rato the way ay the Fibres on ti "ng 
| vighi fie ef bub Nerves uniting there,' Se.” Fr the Optick, Neri * 
5 2175 Animals as lick the fame way with 2 of 


Dogs, Sheep, Oæen, &c.) meet ibefore they come. into the Brain ; 
- the Oprick Nerves of frech Animals as de wt look the ſame ray vi . 
1 6% Eyes. (as of Fiſbes and of the N * not e if 1 
WW 3 . * 2 IS, oh gg te 7 


Mah II. N of _ ge. | 97 
lo paſs by 3 50 Arteries 15 Veins, and ſuch other 
n to the reſt of the Body, let us caſt 
- ur Eye. on its Muſcles. Theſe we re find exact. 
y and neatly. placed for every Motion of the Eye. 
et us view its Tunicks ; and theſe we ſhall find ſo 
dmirably ſeated, fo. well adapted, and of fo firm a 
Texture, as to fit 22 place, to anſwer. every occa- 
ion, and to be proof againſt all common Inconve- 
ences, and Annoyances. Let us examine its three 
wnours; and, theſe we ſhall find all o exquiſite 
learneſs and Tranſparency, for an eaſy Admiſſion 
f the Rays z well placed or the retracting of them, 
nd formed e the Chry/talline Hunmur ). 
the niceſt Laws of Opticks, to collect the wan | 
Rays into a Point. And to name no more, . 
into its darkned Cell, where thoſe curi- 
dus Humours 1 8 and into which the Glories of the 
the Earth are brought, and exquiſite- 
e dthis Cell we ſhall find, without, 
| el prepared 7 means of its Texture, Aperture, 
nd Colour, to fende off all the uſeleſs, or noxious | 
Nys; and ii as well coated with a dark Te- 
zument, that it may net reflect, diſſipate, or any 
ay v confuſe, or diſturb the beneficial Rays (16). 
ut to deldend to Particulars, although it would 
2.2 great Demonſtration of the Glory of God, yet 
uld take up too much Time, and hath been in . 
ome Meaſure done by others, that have written f 
s W bh. ae os; therefore Wah, 285 bes 
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I Ws ra eſt £Uven) ut 1 Oeult 1 . 5 : 

6s) 925 re e ne hi (ut ait clar. Carteſius) ad _ 

k ot en re Jbidem confuſam viſſonem efficerent... Alia for» 

21 ore, wius Aged Patuatur, quod radii in viſſone 2 = 

nies ab objeftis-lateralibus proveniunt hoc ritu obſorbeantur. . Ita enim . 
loro oliſcuro interdiu ohjecta optime intuemur, quia radi tune tem- N — 
vis eng * non e Brigg's phrtgl<: 355 Lo 
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1 Of the Be. bete 
Have obſerved, I ſhall under wit principal Part 
take a tranſient Notice of ſome Things" the have 
omitted, or but ſlightly ſpoken of. 
And my firſt Remark ſhall be concerning the Mo 
c of the Eye, and their Equilibration. Nothing 
can be more manifeſtly an act of Contrivance and 
Deſign,, than the Muſcles of the Eye, admirably 
adapted to move it any, and every way; upwards, 
downwards, to this fide, or that, or howſoever we 
pleaſe, or there is occaſion for, ſoas to always keep 
that Paralleliſm of the Eye which is nece ary to 
true Viſion. For the Performance of which Ser. 
vice, the Form, the Poſition, and the due Strength 
of each Muſcle is admirable. And here I might 
inſtance the peculiar and artificial Structure of the 
ee and the Augmentation of its Power 
3 2 the Trochlea (1 7); the Magnitude and Strength 
the water Muſcle, ſomewhat exceeding that of 
its Anta ; the peculiar Muſcle called the Se- 
ventb or pen , cle(1 (18),g1ven to Brutes, by rea- 
ſon of the wo Poſture of thi e requent 


"3s; X 7 0 . 17 1 Fs : 
17 Abad Dei antificium ex e 
GY indies evadit E Do nf Mirantur omnes Trochlearem in 
oculis Hominum & Quadrupedum, & quidem. jure « ſed admira- 
tionem omnem ſuperat, quad fene Trochlea oculum movens in Avibus 
28 1 Trochlea longs artificioefils Niftitandi Membrane dederit. 


2. c. 4 ex. Stenon. 

a Tae fer intermediam troehleam raduthum, 
nunquam intueor, quin mirabundus mecum, O Side, exclamem, 
| 85 febvoy PT) Iman, goin 8 de ung ανοα TH 4 bs Sturm r 

Arad. 9. de Viſ. org. & Rat. e 3.5. 4. 5. 4 
| 695 Obſervare eft quod Qu uadrupedes, qui > in terram eren 


4 os — — reer. babent, quo Ocul globus 
I Hoc Muſculo Bos, Equus, Ovis, Lepus, Porcia, &. 
— A hoc etiam Canis inſtruitur, ſed alis mods fem 


et. Willis de An. Brut. p. 1. c. 1. 
+ . Of this Opinion alſo was Barcholine Anat. J. 3. e. 8. and divers 
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Chap. II. | Of the e. 99 
Occaſions to hang down their Heads: and I might 
ſpeak alſo of the iar Origine, and Inſertion of 
the lower oblique wes (19), which is very notable, 
and many other things relating to theſe Parts: but 
it. would be tedious to deſcend too much to thoſe 
admirable Particulars. And therefore to cloſe up 
theſe Remarks, all I ſhall farther take Notice of, 
ſhall be es the exquiſite Equilibration of all theſe 
pofite and Antagoniſt Muſcles, effected partly by 
the equality of the Strength ; which is the caſe of 
the Adducent and Abducent Muſcles : partly by their 
peculiar Origine, or the Addition of the Trochlea ; 
which is the Caſe of the Obliqne. Muſcles (20) : and 
partly by the natural Poſture of the Body, and the 
ye; which is the Caſe of the Attollent and Depri- 


* * * 2 48 * ack e PP VF TIy — 


. Bur Dr. Briggs is of Opinion that the Adnata, and the Muſcles 
ſufficiently anſwer all thoſe Ends aſcribed to that Muſcle by for- 
mer Anatomiſts, and thinks Probabi/its itaque eſſe hunc Muſtulum ' 
nervi Optici attionem (per vices) confirmare, ne d prono Brutorum in- 
ceſſu & copioſo affluxu bumorum debilitetur. Ophthal. c. 2. F. 2. 

The Hiuſculus Suſbenſorius being in the Porpeſs, as well as Brutes, 
Dr. Tyſon thinks the Uſe of it is not to ſuſpend the Bulk df the 
Eye ; but rather by its equal Contraction of the Sc/erotis, to ren- 
der the Ball of the Eye more or leſs Spherical, and ſo fitter for 
Viſion. - Tyſon's Anat. of the Porpeſs, DI TIT 8 

(1 9) Maſe obliquus inferior oritur 4 peculiari quodam forami- 
ne in latere Orbita 1 facto, (contra quam in cateris, & e.) quo 
fit, wt e und parte a Muſculo trochleari, ex alterd vero ab himjas Maſ-- 
cul; commodiſ{m4 poſitione, Oculus in equilibrio quodam conſtitutas, 
irretorto obtutu verſus objeft a feritur, nec plus juſto  accedat verſus 
interum m externumve canthum 3 que quidem  Libratio omnind nulla 
fuiſſet, abſque hujus Muſtuli peculiari originatione (cujiis ratio omnes 
bucuſque Anatomicos tatuit,) And ſo this curious Anatotniſt goes 

to ſhew farther the ſtupendous Arrifice of the great Creator in 
8 of the Oblique. Muſtles. Briggs's Nova, Yiſ. Theor. p. 1 1. 

(20), Belides thoſe particular Motions which the Eye rectives 
from the Oblique Muſcles, and its Libration. alſo in ſome Mea. 
ſure, ſome Anatomiſts aſcribe another no leſs conſiderable Uſe 
ts them z namely; to lengthen as the Eye (by ſqueezing 
| + 1 f ' F ang 
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= _- ons Of th So | " Dick Iv. 
ment. Arles. By this ſo curicus and exact a Libra. 
tion, not only . Contortions, and incom. 
modious Vagations of the Eye are prevented, but 
alſo it is able with great 5 Ty 
apply it ſelf to every Object. 

As to the Tunes of or 52 

be taken Notice of, the prodigi 
Arachnoides, the acute Senſe ol the Fn the * 
licate Tranſparency of the Cornea. (21), and the 
firm and ftrong Texture of that, and the Sclerotica 
too 3 and each of them. in theſe, and every other 
reſpect i in the moſt accurate manner d to. the 
place in which it is, and the Bulſineſs it: is there to 
perform. But for a Sample, I ſhall only take No- 
tice of that part of the Uo which makes the Pupil. 
It hath wg obſerved by others, particularly by 
our Honourable Founder (22), That as we 4 
forced to uſe various Apertures to our optick Glaſſes, 
ſo Nature hath made a far more compleat Proviſion 
urthe Eyes of Animals, tint our fo an 

to admit. ſufficient Light, by the Dilatatian and 
Contraction of the Pupil (23). But it d cr 
wk aaa det divers 


n 
* 


compreſſing it) to ac ir acid to the Diſtances of all 
Se as hey urn i or far off; Thus the ingenious 
Dr. Keil.; The Aqueous Humour being the thinneſt, and miſt liquid, 
eaftly e eth its Figure, when either the Ligamentum Ciltare ron- 
tratFs, or both the Oblique Maſcies ſqueeze the middle "of the Bull of 
the Eye, to render it Oblony OP fears.” Kell's 
720 . 9 45H bre 22. 
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egen in dark 
2185 LA when we look w_ dat Objects, but contracts 
5 1 
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| Chap. . "Of the Be 10 
ls of diyers Forms, according to their pecu- 
iar Occaſi ons. In ſome (particularly in Man) it 
round; that being the moſt proper Figure for 
he Poſition of our Eyes, and the Uſe we make of 
hem both by Day and Night In ſome other A- 
jimals it is of à longiſh Form: in ſome Tran 
rerſe (24), with its Aperture large; which is an 
imirable Proviſion for ſuch Creatures to ſee the 
ettet laterally, and thereby avoid Inconveniencies, 
well as 555 lp them to gather their Food on the 

round, both by Day and Night. In other Ani- 
als the Fillure of the Pupil is erect (25), and 
1 ae of opening wide, and * up cloſe. 


wes» 
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a Eee ot 10 ght, and when Oba are nigh. This Pla- 
on of the Pupil — ſay, is effected by the circular and ſtraight 
bres of the Uyea, and ſome attribute it to, the: Ligamentum (i- 
re, But 1 have no great doubt but that they concur in 
tat Action, and that the Ligamentum ciliare doth, at the ſame 
me the Pupil opens or ſhuts, dilate or compreſs the Gyfalline, 
id brin ade nt, or carry it farther off the Retina. For 
e Str the Lgamentum Ciliare, and its two Sorts of Fi- 
es, drawn with the help of 2 Microſcope, 1 ſhall refer to Mr. 
pper's Anat, T. 11. | 
17 In Bove, Capra, Equo, Ove, & gr ang allis eli price 52 8 
J eo magis in biſce forſan ani mali 22 Prono inc eſſis 
in agris queritant, radios laterales ad mala &. gs 
rinque devitanda admittat. Brigg's 2 c: 7-4. 6. 
Homini erecto, aliiſque „&. caput erigere, & aaverſus c. cir- N 
pſpicere ſolitis, . ſemul objecta, tum ſupra, tum inſrd, tum 
lattere 2 viſu.excipiuntur 3 n Oculi Pupilla ro- 
de eſſe debet. Ait amen Bovi, &c ba: fert ſemper het rot 
=rerentibus, tantim que coram, & pay latere obverſantwr, 
rags by 9 Pupile—— oblong ft, ore. Willhs de 
N 
(25). Thus Cats (their Pupils being ereft, and the ſhacring of. | 
cir Eye-lids tranſverſe thereto).can 10 cloſe their Pupil, as to ad- 
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zit of, as it were, one only ſingle Ra Ray of Light; and: by throw- 
'S all open, they can take in af the fainteſt Rays. Which is an 
Proviſion for theſe Animals, chat have occaſion to 

arch and way-lay their Prey both Day and Night. | 


i . 
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102 Of ho Eye. Book IV 
The latter of which ſerveth to 3 the brighter 
Light of the Day; and the former to take ip the 
more faint Rays of the Night, thereby enabling 
thoſe Nocturnal Animals (in whom generally ti 
erect Form of the Pupil is) to catch their Prey wit 
the the wed eater Facility in the dark 20, to be u 

and downwards, to climb, Thus much 
* the Tunicks. | 
The next Thing 1 hallak Noi of, will rela 
to the Humours 5 the and that « 
_ cerning the Mechaniſm a0 ch the 2 alline Min 
not its incomparable Taulerete), nor its exad 


lenticular FO 4 iS, its curious Arancouc 


(26) There is beſides this. large — In foi; 
Nocturnal Animals, another ep te ig, ling 
to catch their Prey in the dark, and that Is a Radiarion $ . 
Eyes, Of which Dr. Willis thus: 3 1er een Oculi Pupils 


77 jubare inſto, iluminare, ut ves tenebris poſttas 0 ; 
were valeat : quare in Rele pl Tits nn ikuſtri⸗ "NR | | Homins, 107 
„  Piſtibus deeſt. Inumination he ſpeaks of, is ma 


"the Tapetum in the Bottom of the Eye, « or the 
1 round the Optick Nerve. 

Beſides which, he faith, the Iris hath 2 Ficulty 4405 6 in ſom 
of 8 out Rays of Light, ſo as to enahlè them to ee in i 
dlark. which he tells chis Story 3 Novi: m cerebro calidi 
n praditum, qu poſt uberiorem vini genero potum in note atra 
five tenebris ee literas diſtinciè legere potuit. Cujus ratio 
dietur eſſe, quid Jpiritus anim ales * 4 accenſs, adeoque ab hae In 

male, jn bare inſito Medium ante Willis Ibid: 

Such another thing Pi tells us was reported of Tiberius Caſall 17, 

Feruns Tit. Ceſ. nee alii genitorum mortalium, fuiſe naturum, 
e ergefactus noc iu pauliſper, haud alio mode n lure clara, a 

5 8 Nat. Hiſt. L 11. C. 37. OLE 
80 Dr Brigge. Virum ſand calide Idols novi in 21775 
Fra. . i Oculis felinei: . dnatus oft ; Es 
#pifpolan 9 ad modum in loca obſcure by eden ibs 545 
N 22 "Hujus vero Oculi 4 ni ſĩ quod Pupillas Je þ ard 

By ns} « orum formations 1 2 810 e 4 ; 

. 5. 1. N. * e r NY hats; eg 4 188 | 60 
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Chap. II. Of the He. 1 
MW Membrane (27), that conſtringeth and dilateth it, 
del and fo varieth its Focus, (if any ſuch Variation 


[| 


i 


ich (27) The Tunice Aranee is taken notice of by Frier Baron, who 
calls it Tels Aranes, and ſaith in be cont inetur - glaciale vel 


Ib, par. 2. cap. 2. But this Tunic⸗ł ſome deny, and others allow 
f 


* 
US » 


making the Cryſtalline more Convex, as well as of moving it to, or 
from the Reting, , Yes Grey's Coſmoleg. Sacr. I. I. c. 4. Now it is 
ertain by the Laws of Opticks, that ſomewhat of this is abſolute- 
ly neceffary to diſtinct Viſion, inaſmuch as the Rays p oceeding 
from nigh Objects do more diverge, and thoſe from diſtant Obs 
efts leſs : Which requires either that the Cry#alline Humour ſhould 
Shortening of the Eye, or of che Diſtance between the Cryſtalline 
Humour and the Retina, 5 15 ke To * | | 
But although Denn ſo. good a Judge) denies the Tunica 
Cypallina, contrary tg the Opinion of | moſt former Anaton 
yer there is great reaſbn to conclude he was in a Miſtake, in m 
Opinion, Hye, the Obſervations of the French Anatomiſts of the 
Cryſtalline of the Eye of the Gemp or Chamois, who'ſay, The m- 
„n Arachnoides was very thick, and hard, ſo that it was eafly fee 
ted from the Cryſtalline, 23 „J%ͤͤöfl | #7 EET 
Mm The fame Anatomiſts alſo favour the Surmiſe of Dr. Grew. This 
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be made more Convex, or more Flat; or elſe an Elongation or 


[CogtraCtian of the Fibres af che Ligewentum cle on ons” 


. 4 2h 1 
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Bock ” 
there be, as ſome affirm with 
nor laſtly, its admirable Approach to, or 2 5 
Retina, by help of the (iliar ing pa (21), a 
Sing as. ons are bx wb or "Dea, becauſe 5 rt, 


nie the Lig amenrar | are gre e ab a Contra n 
a. Dileratian, like to that of ae cal ta the Muſtles', W wal 
that this Action may geen or diminiſh the Conyexity 205 the 8 
Hallinus, arcording as the need which the Diſtance of the 0 
| Wake it to bave on the Eye, to ſee! were early ah Aeg ar 
Deſeript of a Bear, p. 49 
Sac my K 152 foregoing Notes; having 28 . aj the 
J could, di many Eyes, J manifeſtly" found the 1 8 | 
Avachnoides, and will alles ro ſnew It any one, With gr afl 
Faſe and certainty.” It is. indeed ſo Tranſparent as not 79 ne⸗ 
een diſtin from the cryalline. Bur if the Cornea and Uve, 


* 


de taken off heſore, or the Fitreous Humour behind it, arid thy the 
'pur-ſide of the Cryſtalline bo 155 ently Daſhed; rhe'Archnoides mij 
| He ſeen 10 pen, and the Cryftglline will eafily leap out, and pan bo 
from the Ligamentum ciliare; which otherwiſe it would not da 
W ioa'h ir is by the Arachnoides briged to the Lgamentum Cihan n. 
Membrane or Tunick; in the Ox, is ſo fubſlantial and ftrong Ey 
| pra thin, that it yields to, - finks under the ſharpeſt 6m. hat 
aal requires (for ſo thin nd veak a Membrane in appearance)! ; 
1 Hong: Preſſure to pierce t. 0 
(28) As Birds and Fithes are in divers things" conformable, (of ©: 
in ſort they are in'their Eye ; to enable ir to correſpond tu *! 
al the Convergencies and Divergeneies of the Raz 8, which the of 
Varistions of each of the Mediutps may produce. For this Ser- 8. 
yice the Tunica Chorveides"in Piſhes hath a och Subſtance u D 


— bottom of it, lying round the Optick Nerve at a ſmall Dl 8" 
fangs from wi by which' means 1 imagine they are able to con; ar 
tract and dila te the Chorveides, and thereby to lengrhenand Morten in 
the Eye. For the helping ! in which 85 L imagine it is that Þi 
; the Choroei . ang. Selerotica are in A Meaſure parted, that At 
he. omg may” have the | reater ber of t * the 
Wb urs wit R SALT SALES 
0 985 in Birds, althon ine Chor vides be f irik from che Wl kre 
Slate, yet the Chovoeide hath no "Mufele, bur inſtead thercof Ty 
a. chxious gt Wark ſested on the Optick Nerve. repre- 60 
— n 2. In which 7 4 b. B. d. repreſents the Chorocides 70 
and feirte 4 b. the part of the r Nerve that is within . in 
* —— . . . che 'Vitieous Humour : 4. J. 1 596, Doin 1 H. 
e be 2 yer 


Chap l. Of the Be. 1865 
bine are what are uſually taken Notice of; but 
chat which I ſhall obſerve is, the prodigious Art and 
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Nerve comes farther within the Eye, than in other Creatures, 
The Structure of this PetFew is very like that of the Ligamentum 
liars, and in the Eye of a Magpy, and ſome others, I could per- 
ceive it to be muſculous tawards the Bottom. This Pecten is ſo 
firmly fixed unto, or embodied in the Vitreous Humour, that the 
itreous Humour hangs firmly to it, and is not eaſily parted from 
it. By which means all the Motions of the Pecfen are eaſily com- 
munieated to the Yitreoue Humour, and indeed to all contained in 
the Choroceides, And foraſmuch as the Gyſtalline is connected to the 
Hitreous Humour, therefore all the Alterations inthe Vitreous Humour 
affect alſo the Cryſtalline ; and the Cryſtalline is hereby brought 
nearer unto, or farther from the Retina, as occaſion is. th. 
Beſides all which Obſervables in the Choroeides and inner Eye, 
thera is this farther remarkable in the Sc/erotica and outer-part 
of the Eye of Birds, /. That the fore-part of the Sclepotica is 
horny and hard; themiddle Part thin and flexible, and Braces inter- 
vene berween the fore and hind-part, running between the Choroeides 
and Sclerotice, By which means the Cornea and Back- part of the 
1 brought to the ſame Conformity, that the reſt of the Eye 
ath. e | bh 0 AD NY een 
The great End and Defign of this fingular aud curious Ape 
ratus in the Eyes, both of Birds and Fiſhes I rake to be, 1. To 
enable thoſe Creatures to ſee at all Diſtances far off, or — AS 
Whieh (eſpeciallyin the Waters) requireth a different Conformation 
of the Eye. In Birds alſo, this is of general Uſe, to enable them 
eo ſee their Food at their Bill's End, or to reach the utmoſt 
Diſtances their high Flights enable them to view; as to ſee over 
great Trafts of Sea or Land, whither they have Occafion to fly; 
n- or to ſee their Food or Prey, even ſmall Fiſhes in the Waters, 
en and Birds, Worms, &. on the Earth, when they fir upon Trees, 
at high Rocks, or are hovering high in the Air. 2. To enable thoſe 
u Animals to adapt their Eye to all the various Refractions of their 
„e dn. Even the Air it ſelf varies the Refräctions, according 
as it is rarer or denſer, more or leſs compreſſed; as is manife 
e from the learned and ingenious Mr. Lowthorp's Experiment in Phil. 
or Tranſ:. Nr. 257. and ſome other Experiments fince of the before- 
- 
7 


commended- Mr. Hawkibee, both in natural, rarified and com- 
refſed Air ; in each of which the Refractions conſtantly varied 
u exact Proportion to the Rarity or Denſity of the Air. Vid. 
Haw kibee's Exp. pag. 175. OF. ; | | 
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to ſome late nice Microſcopical Obſervations 29) 
| 57 one ſingle minuteſt Thread, or Fibre, _ 


the admirable Make of the Oprick 
eee f th ther 


4 7 ; by Ms. Willa bby {arg woulerful wiſts 


ine, or Scales lying one upon another. Mr, boek reckons 
there may be 2000 of them in one Cryſtalline, from the ontermoſt 
to the Center. Every one of theſe Scales, he faith, he harhdiſco- 


un ſeveral 5s, and meet in as many Centers, and yer not to 
interfere, or craſs one another, in any one place. In Qxen, Sbeep, 
Can Doxs and Cats, the Thread ſpreads into three ſeyeral 


p 


Boo Ich 
„ leis. Ording 


+ 
{ 
x7 


e and theſe 


round and round, ſo as not to croſs one another i 
any one Place, and yet to meet, ſome in two, ani 
fome in more hors pagan A e to be 
ov an Upiick- not to wrought, An) 
(gr rn infinite Wiſdom. 15 

1033 To conclude the Parts of this admirabh 

I ſhall make only one 3 ind 

that is about its Nerves, And here among othe 


e 1 ok * = ; vi i 3 
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es this Conformity 1 Eyes of Bi 


3 „. Hemel tells us of a finguiar Conformity in de . 
 Cormoraw's Eye, and that is, 1 globous, as i ot 


to enable it to ſee and Pep under — which 


i. Ornichol. p 1 
gr — Cryſtalline Humour, when ;ed, doth manifcſil 
to be made np of many very thin herical L. 


vered to be made up of one fingle Fibrg, or fineſt Thread wound, 
in a moſt dous manner, this way, and that way, ſo as to 


ae 


„ and makes as many Centers: in Whales five ; but 

Heres and Rabbets agly two. In the whole Surface of an Ox's 
talline,he reckons there are more than 12000 Fibres j ted. 
or the right and clear underſtanding of the manner which 
2dmirable piece of Mechaniſm, I ſhall rgfer to l Cuts and De- 


ſhoe Tank font Tranſ. rs. 165 and 293, The Truth hereof 
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have heard ſome ingenious Men queſtien. But it is what I my 
e ny Habs the Tp. of a 


a > #{ g 
wy S\Þ . 5% t - 


hap. I. Of is Hye. 107 | 
MedullaryPart o) terminati 3 
erminating in the Coats of the Exe; rad ihe 
zmmodious Inſertions into the of the Eye, 
1 ſome directly oppoſite to the Pupil of the ye, 
1 others obliquely towards one fide (3x). But moſt 
Theſe Things have been treated and the Con- 
enience hereof ſetforth by others that have written 
God's Works. I ſhall therefore take notice only 
F one wiſe Proviſion the Creator hath made about 
the Motion of the Eye, by uniting into one. the 
Third Pair of Nerves, called the Motory-Nerves (32); 
zach of which its Branches into each Muſcle 
of each Eye, would cauſe a Diſtortion in the Eyes; 
but being united into one, near their Inſertion into 
the Brain, do thereby cauſe both Eyes to have'the 
fame Motion ; f that when one Ey day 

way, and that way, to bject, the 
n | 
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GS aid ates. th hte of 
the Sword-Hſh, to be nothing elſe but +2 large Membrane folded 
according to irs Lengrh in many Doubles, almoſt like 2 Fan, and 
Wa of Fs. 7; Ph whereas in End- ir is 4 


Bundle of Fibres. V. us Gouda SF, 
it Pupille + 2 
Tong Brut. 
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| _ the Reparation 8 the Aqueows Sadly we 87 which rhe 
the Eye when — and that in all A very dange. 


roufly too, doth often recover its Sight. 1 Uf. which R 2 
zaſcha gives 557075 Examples Ancient and Wadern. One is from 

| Galen ol a ſo wounded, . where 4 fell, and became 
faeccid, Ki Bog recovered his Si "ſich like Inſtances 
alſo he gives from Rea/dus Col: e ah T alpine x id 
one that he cured: himſelf in meſe Words, Eg. in Nobili vin 
Filiald fomilem ca ſum obſervayi : : bac dum levibus de cauſis cum 
Faire altercaret, ifte iracundia_percitus cultellum 3 


Tiebendit, & ſororis culo vulnas in — | inde humor aquexe effluxit, 
3 Fecatus preſentem .Chirurgum 3 2 with um 3 & 
 exficcanftefids' ſæpiũs admovere. oc Hi . Rofar. Sanjoul, 

Expbroſ. a Ji Irochiſt 445 Rhos. oi utie ppp s Croci 


dient. Dis. M. Hos Collyrium inflammationem compeſtuit, vun 
Hecavit & ſanavit. Hint poſt aliquot inenſes Humor auen , ſive 
. Nam Viſiu, ſed. 2 funimo Parentum net ang 
B. Verſaſehs Obſerv. Medica. Obf. 14 
„ this kind was erperimented by Dr. Daniel 
| : | Major upon 2 Gooſe, Ann. 1670. the Anton, Humour of both 
" _ Whoſe Eyes they let out, ſo that the Eyes fell, and che "Gooſe. 
cate quite Blind. But without the uſe of 3ny Medicine, in : 
tuo Days time, Nature v epaired the watery Humour again, ke 
2 


Eyes returned to tel farmer Tur 8 fe was. 4 

Week after y Eight or Thirty Sx 

ctators. Ephem. Germ. . . 2 — ad Obſ. 1 17. 2 : 
From — Cane, doubt not, it was thae che Eye of 2 

Gentleman's. Daughter, and thoſe of à Cock, 'when wounded, 

that the: ce ſank; CL rote 

Uſe 


for 2 Conjurer, by the Uſe of a Liquor fortnd in 
me Veficulz of EIn. Of which fre Mr. Ray's Catal. cant 
| Dias from Sew. ab Boer: : 
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Palpebre, e umenta a r Mills me ae 
42 ) Pate, gt ſme go He, & ad claudendas. in ra e 
4 eee, & K iaque providit, ut identidem fer 
ſrt cum m . — e Mu 
to ilorum < 5 E Oe 9 ; 3 * Tre 

* 18 n n Ocuiũ af m non e 
ends ee, Latent | 1 reæterea utiliter, * 
whe ibu ſeprientur. Frimm enim ſuperiora Su 
5 3 orem d capite, & fronte 9 vl, 
« deinde ab inferjore parte be 9 leviterque tminen- 
Cicer. de Nat. Deor. Ea e. 
Tully, In the Perſon of 2 Nick, having ſs well accounted for 
Uſe of the E. ye-lids, 1 fhalt-for a further Manifeſtation of the 
eator's ee and Fo of thetn, tike notice of two 
three Thin, 8. 8 ey conſiſt" of 2 thin ud flexible, but 
ong Skin * eulen men they the better Bet. clean, ad.” 
end the cores. 2. Their E Edyes are fortified with a (oft. car- 
ge; dy which meaus the 12 not only chäpled the better to to 
their Office, but alſd — e and ſhut the Better. 3. Oar of 


ad Cartilages grow a P 74 1 iff Hairs of 15 Uſe'to 
ra the Eye of 1 Invaſiyn of Dangers, to keep, off Motes, and 
5 fur fur oi doo exceſſiye Lis ght, 2 5 at the {me time ro admit 


. tegen 4 fufficient Paſſage for Obects to 
| roxch Eye. And it * remarkable, that theſe Hairs grow 
to 2 certain, commodious Len geh, 28d need no cutting, as 
ny other Hairs of the Body do: Alſo, chat their Points ſtand 
tof the way, and in dhe üpper- id bend upwards, as they do 
wnwards In the lower Nd, whereby they are well adapted to 
ir Uſe, From which laſt Oblervables we thay learn how eriti- 
and nice the great Author of Nacure hath heen in even the 
it and moſt trivial Conveniences belonging to vo agg Bodies; 
which Reaſon I have added it to Twlly's Kent: As. And more 
ght have been added too, as particularly concerning the curious : 
rutture and Lodgment of the Right Mujele,, Fa . Which opens 


4 

4 

* Eye-lids ; and the Orbicularis or Cireular one,” that ſhurs 
: 9 nice 9 of Glands that keep the Eye wan 


— 
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_. Of th Be: 4s 
oem. e And ee 


5 nol ſerve for EE together with the Reaſon why Man ala 


Jurta interiorem oculi canthum fits, quando elevatur, Oculi glob 
| om totum 3 Hujus wr age ” os . ut cum Beſtiæ in 


aaf den Ne 


ready, like the Hand, to 2 off Aunoyances; theſe, I 1 
have this loin rable Proviſion made for the Safety of tha 


| brane is an abundant Proviſion for all their Occaſions, wichour t 


* 


ſuch outward Tokens, as Tears; the Nerves alfo; and other Org: 
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der, proportionate to their tender, curious Uſe 
but the Coats, without, are context and callon 


* j * } % 
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who is 2 ſociable Animal, doth exhible his ſocial. AﬀeRtions Md. 


acting in this Miniſtry. I might alſo f of the Paſſages f 
diſcharging the. ſuperfluous Moifture 6 the Eyes through T 
Noftrils, and iiueh more of the like kind.” But it would t | 


too much Room in theſe Notes ; and therefore it ſhall ſuf 
to give only ſuch Hints, as may create à Suſpicion of a noble 0 
conomy and Contrivance in 8 I had almoſt ſaid) leaſt conſiſt - 
rakle pare of the Eye. But for Particulars 1 ſhall refer to f nt 
'Anatomiſts ; and for ſome of theſe things, cularly to 1 
Willi” Cereb, Anat. and de Anim Brut, and M « Comper's Ele 
Cuts in the 11 Tab. of his Anatomy. T 1 
To the Eye-lids we may add another any afforded the E | 
of moſt Quadrupeds, Birds, and Fiſhes, by the ni#itatin 
Bram, which 52 5 i 52 this Account of, Plurimi L in 
libus} qui bas 1 Suſenſrins ade (which Limitation | 
needed not to have added) etiem alter Membranoſus conceditur, « 


m capeſſendum demergunt, | 
m, ne d e incurſu feriatur, occu 
munitque. De Anim. Brut. * | 

This Mem 3 Man bath not, Se 33 little Occaſion! 


| thruſt his Head into ſuch Places of Annoyance, as Beaſts, M 


qiher Animals have; or if he hath, he can defend his Eyes wi len 
s Hands. Bur Birds (who frequent Trees and Buſhes) ill .. 
Quadrupeds, (Hedges, and long Graſs,) and who have no pr 36 


Eyes. And for Fiſhes, as they are deſtitute of Eye-lids, bea 


in the Waters there is no Oecaſion for à Defenſive againſt Du Hai 


and Motes, offenſive to the Eyes of Land-Animals, nor to moi 
and wipe the Eyes, as the Eye-lids do; ſo the nictitating Meni be: 


Addition of the Eye-lids. 
And now, if we reflect, are rheſe the Works of any thing i 11 
eee 1 EI co 


ly Birds (35), ſome Part of thoſe Tunicles have 
ie Nature, and Hardneſs of Bone, or Horn. - 
Bat for Creatures, whoſe Eyes, like the reſt of | 
jeif Body, are tender, and without the Guard of 
ries z there Nature hath provided for this aac gy 44 
d tender Senſe, a wonderful kind of Guard, by 
dowing the Creature with a Agr of withdraw- 
g its Eyes into its Head (36), and lodging them 
the ſame Safety with the Bode. 
Thus have I furvey'd. this firſt Senſe of Animals, 
may ſay, in a curſory, not accurate, ſtriẽt manner, 
ſidering the Prodigious Workmanſhip thereof; 
t ſo as abundantly to demonſtrate it to be oy 
ntrivance, the Work of no leſs a Being than the 
ute Wiſe, Potent, and Indulgent Creator (37). 
r hone leſs could compoſe ſo admirable an Or- 
, {6 adapt all its Parts, fo adjuſt it to all Occa- 
ns, {6 nicely' provide for every Uſe, and for e- 
7 Emergency: In a Word, n6ne leſs than GOD, . 
id I ſay, thus contrive, order, and provide an 
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35) Although the Hardneſs and Firmneſs of the Adnate or 
tice in Birds is 2 good Guard to their Eyes, yer I do not 


lengrhning and ſhortening the Eye, mentioned before in Nene 
36) Cochleis oculorum vicem Cornieuls- bins pretents implant. 
nh. Nat. Hiſt. I. 11. c. 37. See more of Ay Eyes of. Snailes 
dre in Note 10: and in 11, I ſaid that I ſuſpected Moles 
might thruſt out, or withdraw their Eyes more or leſs within 
Hair and Skin, + PV 
370 The diligent. Sturmius was fully A ee could 
be any ſpeculative Atheiſm in any one that ſhould well ſurvey 
Eye. Jobis, faith he, fuit perſuafiſimum Atheiſmum, quem - 
nt ſpeculativum, h.. e, cbfirmatam de Deitate in Univerſo null. 
onem, habere locum aut inveniri non poſſe in eo bomine, qui vel. 
corporis organici, & ſpeciatim Oculi fabricam attento animo.. 
xerit, Sturm. Exerc. Acad, 9. Do Viſ. Organ. & Rat. in 
— IT YN e % 
F : Y A 4 ge . 4 Organ, 


* it is made thus ſo much for a Defence, as to minifter to 


1 lcate Food, to provide our fel ſelves uſeful, 


Of the the. Eye, Beck. 
: . as the s 
 efeful. A Senſe without which, as all the Anim 
World would bean in perpetual Darkneſs, ſo it wc 
e under perpetual Inconveniencies, be expoſe 
al Harms, and ſuffer perpetual Wants an 

But now by this Mandate Senſe, t 

great © GOD whi hath paved d in hig World” hatl 
as well provided for our comfortable Reſidence 1 
enabled us to ſee, and chuſe wholſome, 94 


dy Clothing, aud commodicus Places Habit 
tion and Retreat. We can now diſpatch our Af 

with Alacrity and Pleaſure ; '89 here and there 
our Occaſions call us. . 
the whole Globe, penetrate into t 


| Veal, toe 
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f every Moment, and the want, or any defect of 
3 we lament among our greateſt Misfor- 


caving then this Senſe, I ſhall — do-the 
ther — but more briefly treat o 
ns ove ſo "ſo ample Sample of the D Dre Art 


preſume that the ſame is ex- 
pO ney poet For a Demonſtration 


let us in the next pO EI 
— — 1 


ww" — —_ F2 
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8 an 1 . N is, 
ow i ua i the Eye comes to ſee the Objects efett ? lin- 
ur Cartels » e imagius pendes nes 
x ulla actiame jectis veniente, ſed ex ſolo exiguarium par- 
ans corebes, e quibus Nerviexpullulant. E. g. coxitandum in 
capillamenti nervi aptici re ad alium 
nend ; partis cerebr.4i, facit ut anime fiuguls lots cog | 
, que Jarent in red, aut. nella lined ; utits mirari nn 
mas |corpore in natural; ſitu videri, 's 1ma7zo in aculo 4 
neata cortrering habeat. Dioptr. c. 6, e 

anſwereth thus, —— 
is the Soul thes ſes by mee of th 


>. 9 


#1 
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ee x Te — warn 
| | 7 at Tear ol, 


2 — « fore 72 
whole 3 with thoſe, 
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* yt in the moft convenient- Part of 

de Body, (like as I ſaid the Eye is,) in a part near 

he common Senſory in the Brain, to give the more 
peed) Information; n 
uardec and where it 1s moſt free from Anno 

ices and Harms it ſelf, and where it gives the 

| Annoyance, and Hindrance to the Exerciſes of : 
y other Part; in a Part appropriated to the 5 


1 ar Uſe of the prin es; in the moſt ; 
minent Pavt . — 4 
he moſt Objects, and receive the greateſt Informa- 
mn: And laſtly, in a Part in the Neighbourhood 
{rs Ste Sen the Eye with whom it hath pe- 
and admirable Communication by its Nerves, 
J intend to thew in its proper Place. weary te 
h n of its Situation and Place in the Body, 

nſe is well and contrived, — 2 
ar be accounted Work of ſome admirable Ar- 


But, 

's e Le in Fang A Pires zr n 
ppear to be an admirable Piece of the Divine Wiſ⸗ 

om, Art, and Power. For the Manifeftation of 
ach, let us diſtinctly ſurvey the outward, and - 
ie inward Part of this curious Organ. & 
1. For the outward Ear. If we oberVi tis Berth 

tu E 


. 1 


»? 
- 


Language, . 1 BP bat 
comprehend a Period, for it ſeemed robe but « confuſed Hoſe. 
rbieg ther is ford co ber, unleſi ſhe ſerth the Motion of their © 
to her; ſo that in the Wight, ws 2 3 en fex 
, they muſt light à Candle ly one 2 4 

of the whole Narration t She gs” 4 ke 
7 Þ 


AED, 76 more then with 4 
d 7 the Wight by on her Sie, Moth, fhe com | 
by that — and ſo f ae, wi ei * 


Neb. R | PR 
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| knowledged to be e Actifict, it being f 
nicely prepared, and adjuſted to the peculiar: Occ 
EC ſions of each reſpective Animal. In Nan (2), i 

of a Form proper * the erect Poſture of His hog 
5 In Birds, of a Form proper for Flight; not protube 
rant, becauſe that would obſtruct Wen Progreſs, bur. 
cloſe and covered, to afford the eaſier Paſſage throug 
5 the Air, In Quadrupeds, its Form is agreeable t 
4 the Poſture, and flower, Motion | of their On 
3h and in theſe too, various, according to their 1 
ous Occaſions. In ſome large, erect, and open, 

5 the leaft e ot Dangers I). in hor 


* - . 
7 4 - . * * to 4 : 
\ 4 on. fn n 8 r - * 4.4 36 ax 
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"© '$ cannot bs Admire that our moſt dn An 
tomiſts ſhould not agree, whether there be any Muſcles in u 
outward: Ear of Man or not. Dr. Keil ſaith, there are ewo ; It 
Drake the fame Number; and Dr. Gibſon makes them to be fon 
= alſo. doth Aonſſeur Dionis, and ſo did the ancient Anatomiſt 

Dr. Schelhammer expreſiy denies there are any, and fait 

uxit autem reli quas Brutorum Anatome, in quorum pleriſque t 
he Auſtuli plures inveniuntur ; putarunt autem forteſſhs ignomin ba: 
| ; iu Homins, þ non & bis inſtructus eſſet, & minus inde perfe dire 
=_ -: animal fore, Schel. de Auditu. p. 1. c. I. 4 7. Bur Yalſal 
_—_—. who wrote very lately, and is very accurate in his Survey of = 

| Ear, faith, Muſtuli auricula poſteriores gw quatuor, |< Mal 
due 40 ; ed ut plurimum tres adnotantur ; & quando ſolum « 
' ſe manifeſtant, tunc nnu ex _illis duplicato tendine verſus Concha 
deferri ſolet. Horum muſtulorum in numero varietatem non ſului ſemt 
In diverſss ; verum etiam in eodem ſubjecto qua ndoque vidi E 
differentiis ſubortæ ſunt Auftlorum diſtrepantiæ in harum My 
. Ab numero, & poſitu uod non even'fſet, ſs pluries in 
5 2” verſes Corporibus iidem Muſculi . efſent. Ant. Mar. Ya 2 
| 2 Aur. Human. c. I. 9 6. But Dr. Drake thinks ſome of Va 
ee) A Nuſcles the 1 of OO, Mr. 2 makes hey 
Tab. 12. . 
= * (6): "Inter 0 ee GR 3 i 5 auri 
a | Leporind fabrica, quod chm timidiſſimum- animal ft, & f 1 
5 cue, natura id tum auditu' acutiſymo, tanquam hofti flium Lage of a- 
tceöore gd perſentienda pericula, tum'pedibus cu ** ad currendun 
13 = 22 i N A h n . $ 7. Tech- 
1 | N covered, 
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vered, to keep out noxious Bodies. In the Sub- 
meous e ee who are forced to mine, 

d dig for their Food and Habitation, as a pro- 

berant Ear, like that of other Quadrupeds, would 

oſtruct their Labours, and be apt to be torn and in- 

edi ſo they have the contrary (4), their Ears ſnort. 

deed deep, and backward in their Head, and 


y 


«06 7 * Fg wy _ ; 

(4) Moles have no protuberant Ear, but only 2 round Hole be- 
en the Neck and Shoulder; which Situation of it, together 
ith the thick ſhort Fur that covers it, is a ſufficient Defenſative 
inſt external Annoyances. The Meatus Auditorius is long, round, 

nd cartilaginous, reaching to the under part of the Skull. Round 

he inſide runs a little Ridge reſembling ewo Threads of a Skrew, 

t the Bottom whereof is a pretty Inlet, leading to the Drum, made 

n one ſide with th aforeſaid cochleous Ridge, and on the other 
ich 2 ſmall Cartilage, I obſerved there was Cerumen in the e- 


"Ts 2 lh A > ks 


As to the inner Ear it is ſomewhat fingular, and different from 
hat of other Quadrupeds, and much more from Birds, although 
have met with fome Authors that make ir agreeing with that of 
dirds, There are three ſmall Bones only (all hallow) by which 
e Drum (to uſe the old Apellation) or the Membrane Tympani 
as others call it) acteth upon the Augitory Nerve. | The firſt is the 
Mallews, which hath two Proceſſes nearly of equal Length; the 
longer of which is braced to the Membraps Tympani, the ſhorter 
o the ſide of the Drum or 0s Petroſum the back part of jr. re- 
ſembles the Head and Stalk of 2 ſmall Muſbreom, ſuch as are 
pickled. - On the. Tagk of the Mallexs lies the next ſmall Bone, 
which may be called the Incer, Tong, and without any Proceſs, 
baving ſomeuhat the Form of che. ſhort Scoop wherewith Water- 
Men throw the Water out of their Wherries. To the End of 
this, the Third and laſt ſmall Bone is tacked by a very tender 
Brace. This little None heirs the Office of the Stapes, but is 8 
only forked without any Baſe. One of theſe Forks is at oO ũj ee 
Feneſtra, or Foramgn,, the other at another; in which eneſes 11! 
apprehend the Forks are tacked to the Auditory Nerve. Theſo — = 


in Feneſtra (equivalent to the Fueſtra Ovalis, © and Namna in o-: _ 
chers) are the Inlets into the Cochleai and, canales Semicirtularrs. J 
in which the Auditory Nerve lieth.. The Semicireular Canals lie  - ._ = 
.it 2 Diſtance from the Drum, and are not lodged (as in other ; * 
Auimals) in 3 flrong thick Body 4 Bone, hut are thruſt out 5 8 7 


Kc 
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7 2 g to the under part thereof, au all fufficienth 
_ fenced and guarded. And as for Inſects, Reptiley 
and the Inhabitants of the Waters; if they ene 
E Senſe, (as there is great Reaſon to think the 
do,) it may probably be lodged commodiouſſy um 
der the fame Security and Guard, as the Smell 
or ſome other Senſe is. 

And moreover, as the Form of this Organ i is v2 
rious in various Animals, ſo in each of them its 
| re-is very curious and obſervable, being i 

all admirably contrived to collect the wandering 
circumambient Impreſſions; and Undulations 0 
uy, Aud to convey them to the Senſory Within 
FIT ſhould run over the ſeveral Genera of Animals, 

= 1 find a notahle Proſpect of the Handy. Word 
of Gnd 0 005 even in this ſo inconſiderable Put of 


Anime N I mall SF. carry I dae 1 
. F dn 
„ +: aq Wi 
r N — N Php bn — ; 
in the Skull, making un rum, with an bende Arch leadn _: : 
into it, into which -a the Brain enters. | 
One £g of the Ma Jews being iel (0 the Aewktans w. * 


ahi, and the lags to the back of the Malleus, and the top of 
chat to the top of the Stapes; and the Forks or Branches of the 
grapes to the Auditory Verve, I obſerved that whenever I movel 
the Membrane, all the little Bones were at the fame rime any 
and conſequently the Auditory: Nerve thereby alſo.” 
-. hope the Rene will excuſe me for being o partir in 
this 'Oxgan only of the Mole, 2 deſpiſed Creature, rt 7 as notable 
an . of God's Work, 48 its Life is d t from that oof 


hes wc ; for which reaſon it partly is that I have en: 
(nes ed on t rt differing from that 7 others, and Which no K 
y that I e, hath e of, and which | * 
not tiſeonrable without great Patienee and Application 3. 

paring theſe Obſervations' with Boo Vil. I 


ym ha "Ie 4. We may ju de how tbe Seaſe"of Fearing is per 


(5) Among many rere, both" in the Tuner, and. outer Ear, 


Fer in © e Tos or Bram, and” beer ke Hier 
the Prig'beneath ker; in s produced Tithe out aber thes # i 
4 ' i ba BL, r $27 8 Bs Mana 
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TN of * — 4 
Mat — Man. here the firſt ching that offereth 
t ſelf to qur a! is the Helix, with its tortuous 
avities, made . ſto] A 9 the ſonorous Un- 
qulations, to entle Circulation and 
8 Sg and 15 — them to the Concha, or 

more capacious round Cell at the en- 
d the Ear. And to bridle the Evagation of 
Sound, when arrived ſo far, but withal not to 
ke a Confuſion chewed, by. any 8 — Re- 
ons, we may take notice of a very curious 
> ae in thoſe little Protuberances, called the 
Hite | conan ut of the outward Ear, of 2 
COMMOGIOUS Form — Texture (60, and coxeni- 
lodged. for this Uſe. The great Conv enience 
and | of this Form and Contrivance of the 
outward Ear, is ſufficiently manifeſt by the want 
thereof, which cauſeth a confuſion in the Hearing, 
with a ; . or S; NON. like the EE of 
W ters * 3 N 


bY — nga a Ave - 2 — 2 gl — 5 OR ORE 
below; fer the * Reception + the 105 Sound. Bur FA 

that  ſcouteth underneath the Prey at Rooft; it 5s for e 5 
ſon, produced Farther out below. In à Pole-Car, which, hearhens 
firaight forward, it is produced behind, for 1 the taking of # forward 
South wp Whereas in in an Hare, which 4s ver quick. of þ arings . 
thinks of nothing but being purſued, it is ſupplied with a bm Tube, 
which 43.4 natural Oterouſtick, is fo direfled backward, 7; ta rp. 
eine the ſmall, and moſt 22 * that comes bebind, 1 


f Grew's Coſmolog, Sa rig, 1. e. Tee 1 . 1 
7 t n 


6 * 4 


kw 
* 
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ö 1 4 Ju ſerveth xeatly. to. OG * ann 
do repel the Sound in the Conche... 

1 9 Dr. Gibſon's Anatomy, Chap. 22. el . 
: — ae e, e . 
12 ERS Lee ZZ 5 
| better Td N uy” ee Diunis 4 | : 
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of which convey : even 'a Whiſper to à large Di 
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_ Noiſe; the [clapping ones. Hands to the Sound of a Cannon, che. 


ing from "one fide thereof to the other. It. ed (if I mi- 
ſtake not) of five Angles, and ſix Sides, the middle-moſt of 


__ - five Yards 
Paul's, 


Böot 1 


e es ener ofthe Creator is in thy 
Subſtance of the outward Ear, which is Carti 
nous, the fitteſt for this I Jace, For (as an ingenicu ion 
Anatomiſt (8) obſerves) if it had been Bone, io 


401 4 
: 


* would have been troubleſome; and might by med, 


*: ny Accidents have been broken off: Te Fleſh, ial! 
ec would have been ſubje& to-Contiiſion'?, B. 

deed a worſer Conſequence than this ' would han 
enſued ſuch a ſoftneſs as that of Fleſh, and that is 
it would.ueither have remained expanded; \neither 
would it ſo kindhy receive and circulate thè Sound ho 
but abſorb, retard, or 4 their Progreſæ into th he 


| inward! Organ. But being - hard, aud, euriouſhſſbr « 
ſmooth and tortuous, * s find an caſie Paſſage re 
with a regular Volothtion and Refraction; as in: 


well built Arch, Grotto, or Muſical. nt 
Which magnify and meliorate Sounds: - and ſome 


ſtance (9). _— CI e 
Sürvey, . 


” 
\ 
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Ir would nauſeate the di» to reckon 8 | 
famed for the Conveyance of Whiſpers, © 8 28 Fo Priſon. ot. 
Diba, at Syracuſe, ty is ſaid to encreaſe a Whiſper to 3 


nor the of Claudine, which carry a Voice fixteen Miles, 
and many others both Ancient and Modern. If the Reader hath 
2 mind 1 be entertained in this way, he may find enough in 

s Phonurgia, But it may not be irkſome..to mention one 
or two of our own in Zng/and.” Amon which, one of the moſt 
famed is the I b a We: in 3 er Cathedral 5 which is 
no other than a Gallery the Eaſt· end of .che Choir, lead- 


which is a naked, uncovered Window, looking inte a Chappel 
behind it. 1 gueſs the two Wpilperers fland at-about "a 
ice from one another. But the the Dome of St. 


* * io 9 N * 


Chap. . Ore By. i 
2. To the inward part of this admirable Organ. 
nd here we find e moſt curious and artful Provi- 
jon for every Em Any and Occaſion, The au- 
litory Paſſage, in the 

led, and artfully turned, to give Sounds an eaſie 
Paſſage, as well as a gentle Circulation and Refra- 
tion 3_ but withal, ſo as to prevent their too furi- 


us ruſhing in, and aſſaulting the more tender parts | 


ror; foraſmuch as it is neceſſary that this Paſſag e 

258 be always open, to be upon the Watch 10 
fore to prevent the Invaſion of noxious Inſects, 

Dr ; other Animals, (who are apt to make their re- 
eat in every 11 e Hole, ) Nature hath ſecured 
— (1 os with a | bitter nauſeous " 

Aa 12 „ af- 


r 3 wer 
* * 


he Ticking of a Watch: (ben no Noiſe is to the Swe) may 
> heard from Side to Side; yea, a Whiſper may be ſent all round 
he Dome. And not only in the Gallery below, but above, —_ 1 
 Scaffolds, I tried, and ſound that a Whiſper would be earried 
ver. one's Head round the top of the Arch,” notwithſtanding 
re is a large Nen in the middle on it into the . Jury ; 
f the Dome. 
| (10) Audits autem ſemper . eius enim ſenſis etiam dormi- 
res R A quo N acceptus, etiam & ſomno excita- 
2 ne quid hen poſſi fs ſomplex,” & di- 
oftum pateret ; provifiem etiam, ut, fiqua mini ma beſtiola conare- 
ur irrumpere, in fordi aum, e in TO S 
ier. de Nat Dear. L.. c. 57. - 
It deſerves a particular Remark here, that in Infants * — 
omb, and newiy Born, the Meatus Auditerias is ſhut up very 
loſely, partly by the Cunſtriction of the * e, and partiy by 
nous Subſtaticey whereby the Tympenum is 1 
he Water in the Secundine, and againſt ri @ the Injuries of _ 
pan as the Infant is Burn. 
(11) It is remarkable, that in moſt; 17 not alt Animals, whoſe 
are tunnelled, ar here the Meatus Audimrias is long e- 
ugh to afford. Harbour to Ear. wigs, or other Iaſecis; that, I 
29, in che Ears of ſuch, Ear-war is comſtantly to be ſound. 
But in Birds, whoſe Bars are covered with Feathers, and where 
* W an way _ "TY no OR 
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place, curiouſly tunnel · 
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and the outward Air enter in. V. Pa. Al. 3 -o 1. 6. 10% 
Wben by ſtopping our Breath, and Straining, s force the: exter-f 
nal Ait into the Ear, it may be heard ruſbidg in; and i 
_ be forced in, it may be felt alſo to beat 
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is found, becauſe bn to Ear fo well guarded, a — 
* little tunnelled. — 
1 55 The Ear was was thought by the old Anztomifts to UH. 
xcrement of the Brain: 5 ieſu 4 rerebro expurgata nd! 


25 en, , ab 2 4., 3. 6: * But ag: 3 well r fi 
erves, Ni ur Gu, quam cerebri Seren 1 
Ham * ratio nulla ſua + Wt in cer hrs nk egy ta 
AF Tie patent þ "ab e ſethuſum in meat ! 
auditorium poſſit inde penetrare. As to its Taſte, caſſerius give 
2 its being ſweet in ſome 1 t Schelhamm 
rus fu, ow? ſemper cum amaritie aliquid dulcedinis in illo depn 
id. Schel. de Audit. p. I. 6. 2. f. 10. But could ne 
ee a9 nen ni, but n infipid 2 with 
ittern | 
(33) Corning aware; Arteriolh e Willies wu Anh "A 
2 par 1. 6. 14. In the Skin——are liuie Gland: wich furniſ 
4 Hello and bizzer: Humour, Monſieur Dioniss Dem. 8. A 
Fe Cut of hos Glandule wag 1 in Dr. Dekker 
nk 2 great Virtue to the Ar 2 
, eee, mumenatur e. medentur ſendes en antibus : ac . 
miretur, etiam $ ic libas r e us, fim imo | 
„ Plin. Nat. Hiſt. J. 28. c. 4. And rs hath an — ne « 
an hy 
n PR 15 lien 
ug That chere is fuch 2 ogg a a cheese Air, (talked d 
moſt Authors on this Subject) Sche/bammer very juſtly, 
lenies ; by reaſon there is- apt pc. — the inner” EA 
from the Throat, through which ihe imme Air may paſs oui 


the Tye on! 
When the Paſſage to che Throat is by an meatis'flop's 


berwoen the ourward 
2 Aud 


ove cer Bens of the Bade: is very re- 
ich whereby i gh ants ow os. 
Guard to the ne but alſo to oppoſe the 
npulſes of the zthereal Matter, that there may 
3 1 but that it 


2 ov —— — nn Fe as. 
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nd . ber when by Weng Swallowin 5 | 
+ cen Hie Motion of the Throar, the Pa * open | 
revive it by a' ſudden Smack or Crack, and} we . 
ear very clearly; the load of Klenk Air, being at that time 
iſchar from the inner Ear. 

It is wife Proviſion, chat the Paſſage for the Air into the 
„is dom the Throat ; Ut non fatim quivis ser entern ir. 
ee . at (is Sebelhammer faith, Par. Ule. c. 4. 4.8.) fed 
hi F nt tm, ur temperatus, calore ex medio 3 exſp-· 

; 310 fortaſſs nom fabi ali, 4 er pulmonibus. 

(15): Palfalve hath given us à more accurate Deſcription of 
e Tubs 'Euft achiana, ot Paſſage to the Palate, than any other 
woot, o woe 1 therefore res, D De Aur. Hopes. 0. 3. , 16, 


The: "ter Uſe hereof he thinks is to give way to 9 
ir, upon every Motion of the Membrayi Tympani, che Balle, 
, and. Shapes, This Paſſage, If it be-ſhur 1 | Deafneſs en» 
Of which he gives two Inſtances : one a Gentleman, 8 
of his Hearing by a Polypus in the Noſe reaching ta the 
: other 2 Yeoman, labouring with an Ulcer aboye the left 15 
— wp nA he ſtopt with a Tent dipped in Me- 
lieine, he loſt his H aribg in ala en * 
don as the Tent was 6 n e J 16. ES + | 
(18) E [perroſum} « interjores. furularum 
vitatum parietes 1 album, duri 
onpeltum. I autem 4 Vaturd ita c omparatum ell 
ateria atheres Sonorum objeckorum 07570 bus onufta, ; 5 fra. 
lithis —. 4 Pariet bas, uihil aut ſaltem ferd whil. mats ſui 
que ade ilhum I ab Objectis ſoneris_ accept, talem 
5 intra exp anes ram! walie- 


s of Mom — . 


. | w—_— Of the" 7. Book IV. 
„ u de n regularl ee to'the 
3 Auditory Nerves. | 
I )öue next Part I ſhall take notice of, n e be Oiat 
| | __ p called the Thi pen, or e 
. 7 its inner Membrane (18); toge- 
3 = of er with the four little appendant Bones (T (9), and 
A . the three inner Muſcles 8 move N 8 
8 1 the 
oF „ — : * 4 , MER Ne EOPS i. 

MW. | | — — — — 
3 5 The Tympanum of the Ear, or as Yalſalve and the Mo- 
Z | Aderns, the Membrane: Tympani was taken notice of as early 25 
3 | Hippocrates's time. In Birds, it is firained towards che outward 
Farts; in other Animals towards the Brain, or inner Parts. Mon- 
Donis ſaith, I is, mot unlly. faftened. to the whole Cixcum- 
ference of the bon Cirele, in 7 it is inchaſta; for on the upper 
1 fede'it bath a free diſengaged Part, by which,fome can give vent 1 
1 the Smoak in their Mouth. Demonſtr. 8, That there is ſome. Paſ. 
6 3 ſage I doubt not, but 1 queſtion whether, Monſieur Dionis ever.ſav 
the diſengaged ..Part he | mentions... I have my ſelf.. carefully 
- ſearched Os, and do not remember to. have ſeen an 


= ch Paſſage; and [ 8 it eſcaped; the diligent Schel han · 
be. | mer's Eye. Valſalva alſo; by anf in through the Tuba Eu 
BY 8855 Pachiana, could not force any quor into the Meatas Audi toria 


JJ he imagites he found the - Paſſage out in another place ,of 
© * , - the Drum, in ſome morbid, and one-ſound Head. :Zalſulv. i 
WE - Aur. Hum. C. 2. F. 8. Mr. cm per 21ſo affirms. there is a Nahr 


V che upper part of the Membrane. Auat. Ap. Fig. 9. | 
3 009 2 Moy 4 before · name 1 N a W me 
© renuiſime raraque 15 texture. intra cevitatem Tympani ; 2 te 
he defcribesir. 2 Who he faith is, 1. Occludens Labyrinth Wl 
3 januam i mpedit ne naturalis puriſimus, ac ſubtiliſſimus ro intra 14 
Ws | Savitates —— communicationeni . habeat. cum aere craſſo. 2,14 


KY, | 8 baſin calefacit, & c. ubi ſupre. Probably this double Mem 607 
=_ , - brane may be es, or after the ſame . ag it ag in the/ 9 1 8. 
* b . . | | | 
"= | Gro) The four tide 1 ones; being 1 of by u "that tone i 1* 
_— bp, ; cone themſelves. about 49 y 


"EMI ſe of Hearing ſigce their = 
© Wh - . diſcovery, I ſhall take notice of only two things concerning lic 
bs. __.-.: 4 * e them. is owing wholly to 5 Dili 2 
1 EA | gence an actry of --t tter es We Sc 22 
1 6; Hes 1s Ken from Fallopime. 3 Ter 1 
ei. — gu fuere; primuſque qui i in 1 pr Wie | 
=_— - *& RF Te Jac. * pri mut * procul . dubio 7 

| * 5 


1 | # — x 
3D * 
_— 7 9 


— | 


the Whole Compages to the ſeveral Purpoſes of 
Hearing, to hear all manner of Sounds, loud or 
languid, harſh or grateful (20). 
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enatomice artis, quam Veſalius poſtea perfecit, reſtaurator. Tertium 
the [hrapedem) invenit ac promulgavit pri mas Joh. Phil, ab Ingraſßa, 

aulas, Philoſophus ac Medicus dodb iſſi mus. Quartum, Thoma 
— BS Bartholino teſte, viro lenge celeberrimo, Fran. Sylvio debetur Schel. 
uli ſupr. c. 3. F. 9. 2. Their difference in different Animals: 


Mo. In Man, and Quadrupeds, they are four, curiouſly inarticulated 
y 29 WY with. one another; wich an external and internal Muſcle to draw, 
ard or work them, in extending, or relaxing the Drum. But in 
on. Fowls the caſe is very different. His unum Oſſiculum ſolum lar- 
m. cite. oft Natura, quod Columellam forte appellaveris : teres enim 
oper ef. e ſaebtiliſſimum, . baſs innitens latiori, rotunde. Huic adnera 
1M eſt. Cartilago valde mobilis, que in Tympanum videtur terminari. 
Pal BL I9. Ib. 6. 8. In the Ears of all the Fowl! that 1 could examine, 
au never. found any. more than one Bone „ 4 
ill; Zoyne with it, that was eaſily moveable. The Cartilage bad gene- 
e an Epiphyſe, or two, one on each fide. Ihe Bone was ve: 
m. hard -and ſmall, having at. the end of it a broad Plate, of the ſame 
Eu Subſtance, very thin, upon which it-reſted, as on its Baſis. Dr. Al. 
i, Moulen in Phil. Tran. Nr. 199. | = 


Theſe are the moſt material things I find obſerved by others 
concerning the Ears of Fowls, and ſome of them hardly, I believe, 
obſeryed before. To which I ſhall ſubjoin ſome'other things I 
have my ſelf diſcovered, that I preſume eſcaped the Eyes of thoſe 
moſt curious and inquiſitive Anatomiſts. Of which ſee the laſt ci 
ted Book: VII. chap. 2. Note 4. %% van firs. rthng 
(a0) Videtur quid; Tympanum Auditionis inſtrumentum prelimi- 
nere, & quaſi preparatorium- fuerit, quod Soni impreſſenem, ſive 
ſpecies ſenſtile pri mo ſuſcipiens, eas in debita proportione, & 5 
conformitate, verſus Senſorium, quod adhur interiis ſitum eſt, diri- 
gat femil: offici. fa ngitur reſpectu Auditys, dc tunice Oculi Pu- 
pillam conſtituentes reſpediu Viuis; utreque Membrane Species ſen- 
fibiles,  refringunt, & quaſs emolliunt, eaſque Senſorio non niſs pro. 
portionatas tradunt, cui nudo ſi adveniant, teneriorem ejus cruſin 
facile lædant, aut obruant  Reverd Tympamum non audit, ſed me: 
_ ae, Audit * es . Ss 1 deftruatur, Senſe 
adh, aliquamdiu, rudi licet modo, peragi poſſit; quippe experiments 
alim in Cane fatto, &. pF. officio 4 29 9 rect 
deſungi pft, expanſum ej us pro data occaſione ſtringi, aut rela rari 
bet, veluti nimirum Oculi Pupilla— Quapropter hie Auris 


„ Dmpana, non ſecus as bellico, machine, five tænis uadam apfo- 
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OO 


> . alieniores z in quo uti ingenium 


| greſfu, Philoſaphum Ait, ac vel Partium L 
reruns naturam ſeruretur, dia hau ſemel n modo! dun 4 


mat wrote before him, in au Today Auditu, and ſhewed fim 


Skilful 3 Phyſician as any of bis Cenfurers,. and his Reputation 


N Bar after all this terrible Clamorr,” Dr. Srheſbammer prejudi. 
carely miſtaketh Dr. Willi's went, ing, to ay no worſe. by 
| 3 Membrane refringunt, Dr. Withep 20 enough, I thai, 


meaning is 58 4 5 that the little Bones and Muſcles: of 'the 
Eer-drum 


. e jos — TREE — lariorem 7 
ks Wow rte Offculs, cup Muſewlo, &e., Will 


dan: 
Anim. Brut. 
by” this Optaion Fake Wills, Dr. Scholbewmer Is voy 4 
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feerin de . the ſonorous' 8 are refrain 

2 12 ugh'a different Medium? Whether the Convexi 
vity of the Drum colle&s thoſe Rays into a foeal Poli 

5 ſcatters A po And then faith, b has rationes a elavii 
Firti, ac de re Medica fralan meriti ae non hen — mM 


vires, aut morborum cauſas e explicat, fe w 


tian fidem. This is ſo fevere and wnju 


our juffly, famous Countryriian, (a Man of know 
deſerve 2 better anſwer ; but 1 have on 


time — ſay, lite Dr, Schelbammer hath out-dene : 


felf a Man of Learnir ER you ns yhr Goanttyina 
wrote more than he, Coagh haps not+free from Errours "rod 
fo he hath EA. mk to have been as curious and Taps. 
cious an Anatomiſt, as great 2 Philoſopher, and as learned/anl 


for. Veracity an Integrity, was no leſs thin any of theirs to6, 


o m | ingreſs of tho many 
| ; 2» his e. 5 Words manifeſt, viz. refrin- 
wats & q Senſotio now niſi proportionaties #9 
21 —.— bath ſhewn himſeif n tod ri - 
N el Dr Br. Willis ſay. wie Ear Dm turf ſuch | 
Braces as. the ar dum, Viz. Qred porto de machinis' fen 
ympent bellict adducit, dicitque idem in, Tympane auditorid 
; ee FJalfiſimum eft. I wonder Dr. Schelhammer, 

Wilks with” making ir a Porter," ſinee he 
ry in the ſame 800 Janiteris  officis, Se. But Dr. Willir's 


the late Office in 1 and as _—_— _ 
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[Pal n/a preg the r do in that. | And — 
1 2 and ſolemn an Apparatus there is of Bones, Muſcles, 
2 all adapted to 2 ready Motion ; 1 am clearly of Dr. 
lis s Opinion ar the Uſe of the Ear. drum is chiefly ihe 1 
proportioning Sounds, and that by its Extenſion and Ret 
on it 8 to all Sounds, loud or languid, as the Pupil 
pf the Eye doth to ſeveral Degrees of * and that they are no 
other than ſecondary. Uſes aſſigned Schelhammer, as the 
prineipal or ſole Uſes ; of 2 out the external colder Air, 
Duft, and other Annoyances, but eſpecially that ob ſolius aeris in- 
pot ij irrumpentis vim, bunc motum 7. ympani, ac Mallei 
N conditum, ut cedere primim, deinde Ib. reſtitui * 3 28 his 
ords are, P. ult. e. 6.4. 1232. 
It was no improbable thoug ht of Robault, ms attentos prebere, 
l aliud >, ſb Tyinpapum, ub; ita opus eft fatto, contendere aut 
axare, & operam dare ut illud in el poſitione intentum fer, in qui 
up K. wo extern motum commediſt ons he poſſe. Roh. * 5 
J. e. 2 5 8. f 
The hering « of deaf Perſons more eafily. by means of loud 
oiſes, ; is, another Argument of rhe Uſe of the Straining or Re- 
ation of, the Thmpenum in Hearing, Thus, Dr. Was On 
upra) Avcepi olim d viro fide digno, ſe mulierem noviſſe, que 
3 quouſque tamen intra conclave Tympanum Veen ; 
ring es clare _— *, Juare 23 jus Tympaniſtam pro 
meſtico conducebat, ut illius ql lloquia interdum cum 
xg re ſol haberet. Ten de alio Surdaſtro mihi narratum. eft, qui | 


ame de ens, ies und plures an reſt , vocem 
6 3 facile ive, _ alias Lag FO 


JAbſcifſs Muſeulo (Proce 


us . Mallei]' in recenti aue, be- 
er CTympani Membra: 
„ 8. 


aan de Aur, Hum. 15 2. 


confidering the great difference in Author's Opinions 
14 Uſe of the gee gr Manner how hearing is 8 on 
xd, as alſo What 2 curious. Proviſion there is made in the Ear, 
the four little Bones, the Muſcles, Membrane, c. I was 
aded (ſinoe I penned t a this. Note) to make en airy ty {elf into 
hls alt, and not rely upon Authority. And after 2 diligene 
earch of various Subjects, I find we may give as rational and 
afie an Account of Hearing, as of Seeing, or any other Senſe 3 
I have ſhewn in my laſt cited Note 4. Book, VII. Chap. . with 
antes to Birds. And as to Man and Beaſts, the caſe is the | 
ſame, but the Ap PParatus more Complex and Magnificent. For 
whereas in Birds, the Auditory Nerve is aſſected by the lmpreſf- 
ons made on the Membrane, by only the jntermediacy of the 
collumella; in Man, it is done by the Intervention of the four 
little oa” with the Muſcles acting upon them, his Hearing be- 
N adjuſted to all kinds of 8 or pa made 
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the curious and admirable Structure of the Veſtih 
lum, the Semicircular Canals (22), and Cochlea; pa nim 
Curioſities obſervable in the two latter. 


the Membrane and Malleus, the Malless upon the Incar, and th 
Proeeſs of. Hearing, becauſe, if the Membrane be” moved, ya 


(421) I do not confine the Labyrimh to the Conales Semieir 


well to have underſtaod theſe Parts: but with rhofe much mon 
curious and accurate Anatomiſts Monſieur de Yernay, and Di. 
Palſalva, under the Labyrinth, 1 comprehend the Canales Semi 


called by them the Yeſtibulum.  __ 
| (22) In the Semicircular Canals, two Things deſerve to be 
noted. 2. That the three Canals are of three different Sizes 
Major, Minor, and Minimus. 2. Although in different Subject 
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their Uſes, Valſalya Ray tliipks is, that as a part of the 
tender Auditory Nerve is! in theſe hey ar 

; _ three Sizes, the better to ſuit all the Variery of Tones; ſome of 

the Canals ſviting ſome, and other other Tones.” And althougt 

nals in different Perſons ; yet, leſt there ſhould be any diſrord in 


the „ 
Aways in exaft 


nook. IV 
to that of the Labyrinth (21), and therein ſurv, 
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upon the Membrana Tympani, Which Impreſſion 


to the Auditory Nerve in this manner, vis. firſt they act upo 17 


Incus upon the Os Orbiculare and Stapes and the Stapes upd Nati 


the Auditory Nerve : for the Baſe of the Stapes (the ſame. as out 
Oßerculum in Birds) not only covers the Feneſtra Ovalis, witli 


Which the Auditor) Nerve lieth, but hath a part of the Audi 


2 7 


ve ſpread upon it too. It is maniſeſt that this is the ty 


may ſee all the Bones move at the ſame time, and work the RH put, 
of the Stapes up and down in the Feneſira Oyalis, as I ſhewe at 
in this Chapter, Note 4. concerning the Moles and as it mail; 
de ſeen in other Ears carefully opened, if the Parts remaln i 


"Tares, or any other Part, as the elder Anatomiſts ſeem'ro hui 
done, who by their erroneous and blind Deſcriptions ſeem noi 


"circulaves, ard the Ceblea, together with the intermediate Cavity 


1 


they are frequentiy different; yer in the ſame Subject they are 
'conſtancly” the fame. The reaſon of all which, eres a div 


odged in theſe Canals, ſo they are of il" 


there be ſome difference as to the Length and Stze of cheſe Ca. 


as of one and the fame Man, thoſe Cafials art 
exaft Conformity to one znother in one and 4he falt BY; te 
an. J Yalſal. ubi, ſupr. c. 3. . J. and c. &. 9 4% . 0 
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vel But I ſhall not expatiate on theſe recluſe Parts, 
only there is one, ſpecial Contrivance bf the Nerves 
paſWniniſtering* to this Senſe of Hearing, which muſt 
un ot be paſſed by; and that is the Branches of one 
If the Aulitory Nerves (23), ſpread partly td the 
uſoles of the Ear, partly to the Eye, partly to 
he Tongue and Inftrumeiits of Speech, and inoſcu- 
ated with the Nerves to go to the Heart and Breaſt: 
By Which means there is an admirable and ufcfat 
onſent between theſe Parts of the Body; it being 
atural for moſt Animals upon the hearing amy un- 
oth Sound, to erect their Ears, and prepare thieni 
o catch every Sound; ' to. open their Eyes {thoſe 
onſtant faithful Sentinels) to ſtand upon their 
Watch; and to be ready with the Mouth to. call 
but, of utter what the preſent Occaſion. ſhall di- 
Bate. And accordingly it is very uſual for moſt _ 
Animals when ſurprized and terrified with any 
rightful Noiſe, 798 to. ſhriek and cry out: 
But tljere js beſides this, in Man, another great 
Uſe of this nervous Commerce between the Ear and 
auth: and that is, (as one of the beſt Authors ori 
this Subject expreſſeth it,) (24) “ That the Voice 
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AL OOITS P10 > 312 04607 apnea ode e 
ofterior Ver va extra" crauium delatus, in ire ramos 
5 omnes Ae Pea —ixſerviunt, Primus 


muſeulis Auris impenditur:  Proculdubio bujus actiene efficirut; uf 
animalid qua vii a ſubito ſoni impulſu, aures, quaſs ſonum Himis 

te Nene Captaturds 2 Ramus _— Orr. : 
utriimigque oculi angulum ſurculos emittit + qui muſtulis palpebraruns, 

attain inſane 3 Ns Now Pia E. ad. ſubitum ſoni 
«ppulſum. ocnlel confeſtim aperire, coſyue vehit dd Ertubiag, vocare 
—rertiu: eee verſus r er raditeni de exidens, muſculis; 
Gus & offs: Hyoeideos diftribuitur, adeoque- erg dud 'quddant gc 


tdende dfhuat, Sie Willis's' Cereb. Anat. c. 1) „„ 
(24) Hujufmods  Wervorum conformazio in kipntnd dib dlixint 
en fate, arg Pex, Sr Mills %%“, „ 
FF 
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2. Take notice of the 035 eff of this admirable 


6 only | for a. b take notice of the Speaking Trumpet; the It 
vention of 
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130 ea 
coy of, PR, „ "that PETE 18 5 an A Mo one of 
the two Nerves, may be. readily expreſſed with 
e the, Voice, by the help of the other. 

. Thus much ſhall fuffice: to have ſpoken, concern a 
ing the Organ. Let us, 


Senſe, namely Sound, and fo conclude this Chapter, 
I ſhall mo here hich? into the er Ani Pro- 

rties of Sound, which is in a great Meaſure intri. 
E and hath puzzelled 15 beſt Naturaliſts: Nei 
ther ſhall I —— how this admirable Effect of th 
Divine Contrivance 229 be improved to diven 
Uſes (250% and Purpoſes in humane Life. But mi 


e cs 10 to 1 hen j that this Te of fo ach 
e me 


1 


ab Among the Uſes. to 1 the Witof Man hach x Spy 
unds, we may reckon the Inſtruments ufeful in conyocatin 

- Aﬀnblies, managing Armies, and many other Occaſſons, whe 
in Bells, /Txumpers] Drums, Horns, and other Sounding Inſt 
ments are uſed, , the Particylar ities of which it would: be tediou 
wo recount, as that the bi iggeſt Bell in Europe is rob to if 
at Erfurt in Germany, which they ſay may be heard Twenty Fou 
Miles; with mach more to the fame Purpoſe: I ſhall therefor 


ich is commonly aſcribed 'to dur eminent Sit 
. Samuel Morland; but was more probably At h. Kircher's, at leaf 
he had contrived ſuch an: Inſtrument, before Sir Samuel hit upot 
hie, Kircher in his Phonurg. faith; the Tromba publiſhed | aft Ven 
in England, he had invented Twenty-four Years, before, and pub- 
 Ifhed:in.his Miſurgia ; that Jac, ' Albans Ghibhefius, all d Fr. Ef: 
* chinardus aſeribe it to him; and that G. Schott uus edel he had 
 fach-ari-lnfirument in his Chamber ir in the Roman College, with which 
he could call to, and receive Anſ wers: from the Porter. And co 
ſidef ing how famed Alexander the Greatis Tube was, which ,, 1 
ſaic — be heard co Stadi a, is. is ſomewhat ſtrange that na cf 
"HOOK ſoenes kit. upon the Invention. Of this Stentorophonick Horn 
of Alexander, there is a- Figure preſerved. in the Futican ; en 
for Curioſity 1 ſake,” I have from Kire her repreſented in Tig. 51 
ſaithits Diameter was n it ee 
e 3 ; 41 | | | 


Fo 
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dd. And this will appear, let the ſubject Matter 
pf Sounds be what it will, either the Atmoſphere 
26) in groſs, or the zthereal Part thereof, or ſo- 
erous e of Bodies, as ſome — 

— = what- 
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For the Make of the Sarees and "the Reafon « why 


uel Morland's Tuba Stentorophonica, Publiſhed in 1672. | 
Kircher faith, he took one of theſe Trumpets, of Fifteen Palms 
ength, along 1 wich him to the Moris Euſtac hianus, here he con- 
ocated 2 200 Perſons to Prayers, by means of the unuſual Sound, 
two, three, four, and five 1tal/ian Miles Diſtane. 

With theſe Bellowing Trumpets, I fhall join ſome Bellowing 
eyes for the Reader's Diverſion. O,. Magnus deſeribes a Cave 
| Finland, near Viburg, called Smellen, into which, if a Dog, 
r other living Creature be caſt, ic ſends forth ſo dreadful 2 
Pund, that knocks "down every one near it. For which Reaſon 
have guarded ' the” Cave: with high Walls, to prevent the 
liſchiefs of its Nolſe. Vid. Ol. Magn. Hiftor. I. 11. c. 4. Such 
other Peter Martyr- ſaich is in Hiſbaniols, which, with a ſmall 
eight caſt into it, endangers Deafneſs at Five Miles Diſtance. 
nd in Switzer/and, Kircher ſaith, in the cucumer- Mountain is a 
it that ſends out both 2 dreadful Noiſe and a great Wind 
erewith: and that there is a Well in his Country 300 Palms 
ep, whoſe Sound is R to that of 2 great Gun. Vid. Kirch. 


N. 


rovince, called Angermannia, ſaith, Obi baſes eorum in prof undiſſi. 
0 Furgite ftantes, caſt aliquo, vel propoſts Naute acceſſerint, tan- 
m horrorem ex" alta fluftuum colliſſane percipiunt, ut ni ff f precipits 
mige, aut valido ven 
ultoque dierum Curriculs, ob-capitis e 7 priſtine mentis, 
| 2 anitatis compotes V evadant. Habent baſes illorum montium 
flultuum ' ingrefſu & regreſſu tortuoſes rimas, ſive ſciſſuras, ſatis 


lis ille Sonitus quaſs ſubterraneum ranitri * | Ol. __ 
40 Th See iſo hap vitge 

ec That the Air M4 the Subject, or Medium of Sound, is 
lanifeſt - from” 


2 0 ſoiße 'Paces:; but when exhauſted, it can ſearce be 


nirable Uſe in the Animal World, is the Work of 


t magnifies Sounds, 'I ſhall refer ro Kircher ; eſpecially to Sir $4. 


ol. Magnus ſpeaking of the vaſt high Mogutains of 2 Northern 
evaſerimt, ſolo pavore ferd exanimes fant, £ 
nature opificio fabricatas, in quibus longa voragine formida« 


Experiments in rarefed and condenſed Air. 
\ Receiver, 2 ſmall Bell may be heard at the 


6 * the . Ry, 
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whatever elſe the Philoſopher 9 For 
who but an intelligent pen what leſs than an 
Omnipotent, and infinitely Wie Godcouldcontrive, 


2% 
— 
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the Sound will be louder, proportionably to the Compreſſion, a 
Quantity of Air. den as I have often rried my ſelf, and 
may be further ſeen in Mr. Hawksbee's curious experiments, p. 97 
Alſo his Experiments in Phil. Tranſ. Nr. 322. 
Neither doth this ſucceed only in Greed Rarefactions an 
Condenſations of the Air, but in ſuch alſo as are natural; as i 
evident froni David Fredlichins. in Varenius, upon the Higbe 
Eminencics of carpathus, near Keſmarckt in Hungary. The Sto 
of Frædlichius is this, Ego Menſe Junii 1615. tum adoleſcens, ſu 
limitatem horum montium, cum duobus comitibius r e 
viri volens, ubi, cum in prime rupis vertice, magim labore, me ſu 
mum terminum an efſe putarem, demum. ſeſe abrulit 
mulis altior cautes, ubi per vaſla eaque vacillantia ſaxa (quory 
unum, fi loco a viatore dimovetur aliquot centena rapit, « 
quidem tanto cum fragore, ut illi metuendum ſit, ne torus N 
corruat, eumque vbruat ) enixus eſſem, iterum alia ſublimior pradi 
Ve. donee ſummo vite prriaulo ad ſupremum cacumen penetraveri 
Ex declivioribus montibus, cùm in ſubjet as valles,.—— il 
 #bſcuram noclem, aut caruleum quid, in ſtar "profunds aeris, qi 
vulgo ſudum cælum apellatur, obſervare potui,, mibique videbar,| 
die monte caderem, um in terram, ſed rell in celum me prolapſurs 
Nmiã enim declivitate, ſpecies viſubiles; extenuat æ & bebetate 
Turt. Dum vero altiorem montem pet erem, 2 intra nebulas da 
Home: herebam ———— Et cum non pracul a ſummo vertice eff 
de ſublimi quieſcens proſpexs & animadyerti iis in leis ub; mi 
ee videbar intra nebulas befiſſe; compattas atque albas ſeſe 
Tere nubes, ſupra quas, per aliquot milliaria, & ultra termins K 
Puſs commedus mihi proſpefius patuit. Alias tamen etiam miles 4 
Tires alias item humiliores, necnon quaſdam equaliter à terra dif 
tes vidi. Atque hint tria imtllexi, 1. Me tum tranſtviſſe prin 
am mediæ Aeris regions. 2. Diftantiam nubium 4 terra, un 
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| Map. III. Of Sond. 35 
orfind make ſach a fine Body, ſuch a Medium, ſo 
uſceptible of every Impreſſion, that the Senſe of 


ve, 


7 | . 
2 * c a "Re" 4 "A X ——— 


— ö non majorem ſonitum primo pre ſe tulit, quam ſs ligil. 


m A bacillum confregiſſem ; poſt intervallum autem temporis 
urmur prolixum invaluit , inferioreſque montis partes, convalles& 
bras opplevit.  Deſeendands per nives annoſes intra convalles, cum 
rerun Sclopetum exonerarem, major & horribilior fragor, quam ex 
capacifiſſimo inde exoriebatur : hinc verebar ne totus mons 
enn mecum corrueret ; duravitque hic ſonus per ſemiquadrantem 
bore uſque dum abſtruſiſimas cavernas penetraſſet, ad quas aer undique 
altiplicatus reſilii t. In his celſis montibus, plerumque ningit 
rrendinatve medid eſtate, quoties nempe in ſubjectd & vicind planitie 
it, uri hoc ipſum expertus ſum. Mives diverſorum annorum ex 
re Eo duriore dignoſti poſſunt. Varen. Ceogr. Gen, J. I. 
19. ., | 7 : 2 : ee * 4 : 8 : = 
333 being diverting, and containing divers Things re- 
markable, I have choſen to note the whole of it (altho* ſome what 
long) rather than ſingle out the Paſſages only, which relate to the 
diminiſhing the Sound of his Piflol, by the — of _ Air, at 
tat great Aſcent up into the Atmoſphere ; and the magnifying the 
Sound by the Poly Shonifmns or Res Bons of the Rock, Caverns, 
and other phonocaprick Objects below in the Mount. 
But tis not the Air alone that is capable of the Imprefſions of 
Sound, but the Water 210, 2s is manifeſt by firiking 2 Bell under 
Water, the Sound of which may plainly enough be heard, but it 
is much dulſer, and not ſo loud: and it is alſo 2 Fourth de 
by the Ear of fore great Judges in muſical, Notes, who gave me 
their Judgments in the matter. But Merſenxe ſaith, a Sound made 
under Water is of the ſame Tone or Note, if heard under Water; 
28 are alfa Sounds made in che Air, when heard under Water. 
77 EYE 1 . 
Having mentioned [+ hearing of Sounds under Water, there 
is another Curioſity worth mentioning, that alſo farther proves 
Water to be ſuſceptible of the Impreſpons gf Sound, viz. Divers 
at the bottom of ihe Sea, can hear the Noiltes made above, only 
confuſedly, But, on the contrary, thoſe aboſe cannot hear the 
Divers below. Of which an Experiment was made, that had 
like 10 have been fatal: one of the Divers blew an Horn in his 
Diving-Bell, at the bottom of the Se ; the Sound whereof (in 
that © Ted Air) was ſo very loud and irkſome, that ſtunned 
the Diver, and made him ſo giddy, that he had like to have drope 
our of his Bell, and ta have been drowned, 71d, Sturmii Colteg. 
3 AL” 
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134, Of Sond. Bock I 
| hath bos e ben, 1 nam: 
| to expreſs their Senſe and Meaning to others: 1 
l their Wants, their Pain 


aum Sorrows in melancholick Tones; their Jeg 
saànd Pleaſures in more harmonious Notes; to fen 


their Minds at great Diſtances (27), in 4 hon 
time (28), in loud Boations; or to expreſs en 
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7 As er Dillnce 10 which Sonny bat 


RY whether there was an 
| Northern and Southern Parts; EEE 
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chan 35 Miles in 2 e Hor x 


whe: Ds = 
þ War, I672- che 
Tran. Fr. 113 


pear gs vo nes 
heard 480 Egli Miles. And in the Dutch 
Chr i 2 e209 les 
cha r Reaſon of Suſpi 


2 « with or 2gainft the Wind; which 21ſo is, 2- 
| Gita by ts e Waal of We Wink 82 
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ſecret Whiſpers! And to ſay no more, who leſs 
than the ſame moſt wiſe and indulgent Creator, 
could form ſuck an ¶ Economy, as that of Melod: 
and muſick is! That the Medium ſhould (as T ſai 
ſo readily receive every Impreſſion of Sound, and 
convey. 125 melodious Vibration of every muſical 


4 * - 


Voice; and of every muſical Pipe; and the Ear 
2x well adapted and' ready to receive all theſe Im- 
reflions, as the Meda to convey them: And laſt- 
y, that by means of the curious Lodgment and 
Inoſculations of 8 
the Orgaſmes of the Spirits be allayed, 
11 Perturbations of the Mind, in a great Meaſure 
quicted, and ſtilled (29): Or to expreſs it 3 the 
1 Sort 7 72 22020640; cages 
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un c — * 


dat nothing elſe doth accelerate or retard it, not the Differences 
of Day or Night, Heat or Cold, Summer or Winter, Cloudy or 


4 
. 


Clear, Barometer high or Io, Oc. 3. That all kinds of Sounds 


che ſame Motion, wherlicr they be loud or languid, of 
Bells, Gunz, great or ſmall, or any other ſonorous Body. 4 That 


+ 


dey fly'equal in equal Times. Fifchly and laſtly, That 


Mean of their Flight is at the Rate of 2 Mile in 9 © Half- 
cconds, or 1142 Feet in one Second of Time: #7d. Phil. Traxf. 
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(25) Timely = weg: ei geg Alon the Gra n 
"with the Phrygiex Sound, and 2llay his Fury with another 
and excire hmm to Merriment. So Erica King of Den. 


, by 2 certain Mnſician- c5uld be driven to ſach 2 Fury, as o 
of Myfick over the Aﬀettions may be ſeen in Arb. Kirch. 
'2- Seff. 1. Alſo in I. de Poimatum can, o& 
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- diſcharge * the great Guns at Sea, although he was at a grex 
i een E Aud 2 great Shi 10. Es 
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weh in Kir her, prtienlarly a large Stone that would tremble t 
_ rhe Sound of 


ak 


"> pn. 
vers ot v Iiſtances of- he 983 and Phet of WY "Bur 
"The Story of the Gaſcoighs Knight, Mr. Boy! from Scaliger adds: 

eafant Paſſage, That ane he had diſobliged, to be even wit 

m, cauſed àt 2 Feaſt, à Bag pipe to be Played; when he wy 
— in with the Company; eg made the Knight beyi 
Kaden 0 to the 1 Diverſion pf e . . as well as Con 
uſſon of himſe]! Boys Eſſay of. the Efſe f 18 Motion. I 
ehh käme Book" are pther Matters that may be Goel here, One 
Whoſe) Aim; was cut off, was exceedingly. tormented with thy 
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= jt obſerve 
$ Wounded len wich roken Limbs ſuf in like manner 
at the Enemies Diſcharges.” An ingenious Domeftick of his one 
"mnt have his Gums bleed at the tearing of Brown-paper.  Anſ 
ee fe Gentleman of Mr. 0 Acquaintance confeſſed ty 
bie, that he was 1 to 2 K nigh 2 of .Gaſcoigne's Diſtempet 
Fe hearing the Nolſe of a / running, The Dancing to cer 
— * perſons bit ** Taramula, he was aſſured 

an ingenious Acquaintance at Tarentum, who ſaw feveril 

. — the reſt a Phyſician, affected with that Diftemper. And 
many other: Accounts of this Kind, ſceiningly: credible, are rela- 
ted in Morboſh, Kircher, and many others; although Dr. Corneli 
queſtions the Matters of Fact, in Phil. Tranſ, Vr. 83. My. 5% 
* ſaith, 2 ſober 2 I him, . make 2 _ 
oman weep, by playing one Tupe, W others-wo it 
* affect a Aud a faith, that he Himſelf had 4 kind of 
hiveripg at the repesting two Verſes in Eucan. And K add, that 
very well know aue td have à ſort of Chill abont his Precordia 

and 1d Head, upon reading, or hearing the 33d Chapter of Iſaiabʒ 
a alſo David s Lamemtatious for Saul and Jonathan, i Sam. x. 
* Neither are our Minds and Bodies only affected with Sounds 
pat alſa inanimate Bodies: Of Which many Stories may be met 
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of: one. particular Qrgan-pipe 3 in Mor hof alſo, who 
ong many qther Relations, hath this, Memini. cum ipſt [clarif. 
buen dle g ate Vitri ger oem ſraft i narrarem, ex 10 ai 
di ivige, 927 in adi bas Muſicis ſbi vicinif aliquotigs collapſum pe 
1 m fuerit 1 gps int ſanis\continuis adſcriterę you dubitavit. 
cap. 12. Merſenne alſo among many Relations in his 
V. anfl other Books, tells à far mere probable Story, of 2 
particular part of 2. Pavement, that would ſhake as; if the Earth 
woylg. qpen; when; the Organs played, than. what he relates 2. 
bout Ka in his Queſt. & comment. in Genes, vit. That the 
as d of 3, 4 1 ade of Wolf's Skin, An denk much; made 
That Hens will fly at the che Sound of an Harp 

F with Fox-Gut-Scringss and more co the ſame purpoſe. * Mr. 
Dey! 157 a, his laſt cited. Rook tells us, Seats will erenible: at 


Wender be, ge be hack elt his Har to do ſo 


| 0 | } 
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h r er 
hap. 1 III. of Smnd. 1375 
Words of the laſt-cited , famous Author ( (.30 
That Muſick ſhould not only affect the Fancy | 
c with Delight, but alſo give Relief to the Grief 
and Sadneſs of the Heart, yea, appeaſe all thoſe 
; turbulent Paſſions, which are excited in the 
« Breaſt by an immoderate Fereuant, ane, 

f tion of. the Blood. 3} 

And now, Who can rette rpon 2 all this curious 

. of the Senſe; of Hearing, a and not give 
eat Creator his due Pra * Who can K 

ul: yy admirable Work, not as readily 

t to be the Work of an Omnipo tent, and i rey | 

iſe and Good GOD (31), the ot eral Ke. 

ber we —4 are rpg "ance os eee of; a 
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e his Hang Pe Notes boch of 8 aud in 
L Mifcour! e; F that. ang ried Seh that would anſwer to C fa-ur, 
u had done fo 100 Vears ; and that an experienced Builder 
old him any, well-büilt Vault will anſwer ſome determinate 
Note. And at > Laßlery Houſe near Barking, I my ſelf diſcovered 
he Porch, (having firm Brick-Walls,) not only to Sound when 
ſtruck on the Bottom, but alſo to give almoſt as loud a Sound, 
hen I ſounded the ſame Note with wy. . „ | 
30) Milli, ubi ſupra, e 32 

(31) le Deus e. 10% 4 ele tiki be, 8 4 
Freſſe, atque inconditum carmen 4d aliquam tantum obleftati 
odulari docuit, ſed tot artes, tot yocum varietates, tot ſonos, altos 
iritu «+» alios _— cam adinnos eee ep.” Senec. 
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Effiuvia 6f Bodies (1) a take e e free Pa 
res, without tlie formal 
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"BY ) A piece of e faſpended. in 2 pair of Seit 
tdttlat would qura with a very ſmall. part af. 2. Graid, laſt nochin! 
* 866 3% Want e 15 46 oe 8 Los 
3 rains. 85 Rur. Ge $64 Utd + 
4 _—_ 0 Feres, 0 ud omnis 04% ad ſuperiora f 

ſunt Et quod. 2 & Potioni Judicium hw 
. ih ' cauſg vitinitatem Oris ſteutæ unt. Cicero 40 132 ben 
. 2. C, 56. 
1 (650 Haq not the Contriver of Animal Bodies been minded, hi 
= | wok ſhould, have. all the Signatures of Accuracy, this bent 
1 r e have been performed with a bare Aperture of the Noſe; 
baut chat nothing might go rfect out of his Hand, he hath 
1 3 2 of the Noſe eaſily clog c Aa i 
| aſcles. to lift up, and open and ſhut the wg rd q 
3 ne this Senſs. 


, 


- | > -* Th | 8 8 | 
And foraſimuch as it is by Breathing (3), that: 
he odorant Particles are drawn in, and conveyed | 
o the Senſory, therefore there is a very wiſe Provi- 
on made in the Lamina, with which · the upper 
art of the Noſe is barricaded, which ſerve to two 
xcellent Uſes: partly, to tence out any noxious 
jubſtances from entering the breathing Paſlages in 
ur Sleep, or when we cannot be aware (4); and 
artly, to receive the Divarications of the Ol/afory 
V:rves, which are here thick ſpread, and which do 
y theſe means meet the Smells entering with the 
freath, and ſtriking upon them.” ooo 
And accordingly the more accurate this Senſe is 
n any Animal, the longer we may obſerve thoſe 
ain are, and more of them in number folde? 
Ip, and_crouded together, to contain the more 
eryous Filaments, and to detain, and fetter the 
doriferons Particles in their Windings and Turn- 


Aud an admirable Proviſion this is; which the 
reat Creator hath made for the good of Brute 
reatures (5); the chief Acts of many of whoſe 


7 b Mini l 
ves are performed by the Miniſtry of this Senſe. 
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(3) Oderem wn u, quam infeltum Aera, intelligi poſſe. Plin, 
ac. uſt, L. 9, b. 7. 1 e ; 157 L n EY 
(4) For a farther Guard againſt the Ingreſs of noxious Things 
he Pibriſs, or Hairs placgd at the entrance of n ſerve, 
which in ſome meaſure ſtop the entrance of Things: improper, 
or however give warning of them, but at the ſame time allow. an 
(V Mult preclarius emicat C Olfactas] in brutis ani malibur, 
quam in homine's iſta namque loc ſolo indice, berbatum, aliorumqus 
corporum priis ignotorem virtutes cerfiſſine digmſcunt, quin g. 
victum ſuum abſenteui, vel in auf poſitum, Odoratm venantur, 
« facillims inveſtizant. Quod autem minis ſagaces ſunt homi- 
men nates, illud non facultatis hujus abuſui (prout nonnulli vo- 
lent } aſeribi debet, verum in caus; e ipſens Organi defetius ; hoc 
tin tires vide bum criterig (abi ratio, & imelleiug adſune). 
c * 5 14 3 . 8 — 1 non 
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Uſe in the Propa aGon of their Kind; as particu: 


. + Hervices (particularly in Hounds) their QIfa# oy are nd} 


140 Of the Seel. Book IV 
In Inſects, and many other Creatures, It is of great 


larly in helping them to ſafe and convenient Places 
for the cee of their Eggs, and breeding u 
their Young. ., Others are by the accuracy of thu 
Senſe, of UE to Mankind, Which would be other; 
wiſe of little or no Uſe (6). And moſt of the it 
rational N Birds, Beaſts, and or ceping Thing 
do, by their, Smell, find: out their Food: ſome a 
great Di and ſome at Hand. With wha 
| acity do ſome diſcover their Food in the midi 
of Mud and Dirt (7)? With what Curioſity do th 
herbaceous Kind, puck an and chuſe ſuch Plants. a 
d them N. „or. ſometimes or A 

2 are Medicina 1 (8), 9 5 att ſuch as would h 
and deſtroy them? And all b bythe the help principalh; 

A 


if not only, of the Smell, its near Ally 
the Taſte. Of which I hall 3 in ® th NEE plas 
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en tes — N Yeh! enim Fe potentie i 

| bomine, q naturas minus perfelte exiſiunt, ut ſuperiorum cultui, 0 
2 relinqueretur loc as. Willis de Anim. Brut. cap. 13. 

7 6) Thus the e be of Hounds is to Hunt; and other Dog 

to be a Watch and Guard to our Houſes by Night. For which 


only e large, (like as they are in o Brutes,) but 
their Branches, and Filaments are in the Lemine 0 the Nofvil 
bdoth more, and larger than I have ſeen in any other Creaturt 
, wharſoever. Alſo there are more Convolitions of the Laminh Wi 
than I ever remember to have found in any orher Animal. the 


The Sagacity of Hounds is prodigious, , of. which ol an 185 gal 
in Book Chap. 1 x. Note $6. © e rigs of 
Dee, WY 
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Of the Taſte, (1). 


| N this, as in the laſt Senſe, we have an Appa- 

ratus abundantly ſufficient to the Senſe ; Nerves 
uriouſſy divaricated about the Tongue (2), and 

onth, to receive the Impreſſions of every Guſto; 
and theſe Nerves guarded with a firm and proper 
—_— = N on _ veer but withal 
d perforated in the papillary Eminences, as to give 
a free admiſſion to Taft i es HOT ne 4 £ 5 
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-(1) re 3 c If , &. Saporum genera . duc, 
Mingus, auſterus, acerbus, acris, ſalſus, amarus, acidus. Theophr. 
de Cauſ. Plant. I. 6. c. 1. What may be the cauſe of the diffe- 
rence of Taſtes, he faith is hard to aſſign, vue 1 wic mwNon, &c. 
Utrum affettionibus Senſuum an fguris, qui bus finguli com 
ant, ut Democritus cenſet. id. ib. Anuixerm Os 3» SC. Democritus 
—dulcem efſe ſaporem qui rotundus: acerbum qui figuri magni; 
aſterum” qui_myltis ang ulis, & c. id. ib. c. 2. Büt of the Diverſi- 
ties and Cauſes of Taſtes, Dr. Grew, Lelf. 6, and Dr. Willis de 
er eee t or OOTY IFOY 

(2) Intel lectus Saporum eff ceteris in primã lingud + Homini, 
. m TT ES 
The Opinions of Anatomiſts concerning the Organ of Taſte 
are various. Bauhin, T. Barthol in, Bartholette, Veſlinge, Deuſcnge, 
&. place it in the latter fleſhy Parts of the Tongue . Our famous 
Wharton, in the Gland at the Root of the Tongue: Laurentius in 
„dhe thin Tunick covering the Tongue: but the Learned Malpighs 
with great probability concludes, becauſe the outward cover 

of the Tongue is perforated, under which lie papillary Parts, 
(of whieh Mr. cer hath very good Cuts in his Anat. Tab. 13.) 
that in theſe the Taſte lieth. Malpighi's Words are, Quare cum 
diflis meatibus inſignibus occurrant papillaria corpora, Probalilius 
N in bis ultimi, ex ſubintranti ſapido humore titillationem, & 
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142 Of the Taſte, Book IMB. 
But I ſhall ay no more of this Senſe, only Fear 
word or two of its Conſent with the Smell, ani ern 
the Situation of them both : Their Situation is ii 
- Wi the moſt convenient lace 1maginable, for the diff tl 
| charge of their Offices; at the firft entrance ( Nurv 
into the way to the grand Receptacle of our Fool 
and Nouriſniment; to Survey what is to be admit 
ſttttecdl therein; to judge between what is wholeſome, 
al ngncd fit for Nouriſhment, and what is unſav 
1 and pernicious. And for this end, the All- wiſe 
TCTCreator ſeems to have eſtabliſhed à great Conſent 
== between the Eye, the Noſe, and Tongue, by or. 
| dering the Branches of the ſame Nerves (4) to each 
volk thoſe three Parts, as alſo indeed to divers other 
Barts of the Body, which I may have Occaſion ti 
maiaention in a more proper place (5 By whid 
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via V. f the 7. „ 393 
-eans there is all the Guard that an be, againſt 
N foraſmuch as before it is taken 
ito the Stomach, it is to undergo the trial 175 three 
the Senſes; the Scrutiny of the Eye, that ſtrict 
reyar of its outward ance ; ànd the Pro- 
tion of the Smell aud Taſte, the two ſt 
i e 
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Toxin 55 tent. 0 RY Tins Side ag 
Senſes, and 


therein en Lach 
{ the infinite Greator's Wiſdom, ele 
or gy notice * me" AP 9 to this 
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N. toy des is of i this Opinion, chat as Tuffe is performed by 
„Fil in the Tongue; {0 is Feeling by ſuch like Papille under ; 


e Skin. From ſeveral Diſſections, and other Obſervations he 
has concludes, Ex his, & ſimilibus videbatur ani mus abunds cer- 
jor redditus, earundem Papillarum pramidalium Copiam,, quas 
lids in Lingua deſeriph, i in loc is precipue exquiſutiors Tactui dicatis 
periri, 41 iu nervoſo;. & cuticulari corpore, fanulque [1 
umvoly; reticulari 1nvolutro, & extimam cuticulam, velut ulti- _ 
num terminum atting ire. ———Microſcopio quilibet in mans dorſo N 
70 ſudore on fla quaduns wrive ordine diſperſa titueri poseßt, circa 5 
1 uent ia Om ula efurgunts hee vero ſunt Papilla- "2 el 
es; dum 4, cute Tr eures Interpoſitum | ſuſptrant' rere, {= 
e ext imm tutichlam Hee e _— 1 


* | 
i abs nou lent, On enen, fients e: ex eladridnibiarmpe. EYE 
12 alan elititur 5 
- arum; Papi Anas en In gane, 1b ——— | | fl 
3 — — 2d etuatuitt Tabtls og nu fuſer © 
er haberi, Malpiz, de extern. . Tad, By 4 26. conſul . 
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1 e cling. Book IVECh 
£20 1 Ones its Organ, the Nerves. . For as all Senft of F 
Hon! is performed by the Nerves (2), and indeeſ bett 
the other Senſes {performed by Nerves) are 2 kind; 
Ez - * offi ; {01s this Senſe of Feeling performed b 
X 8518 ſpread in the mo e. 
FF. curious manner 0 out the whole F A. t 
=. ' . to defente their ine in the Brain, 
U ilfarrow, their cations to all the Parts the 


"LO. Inoſculations with one another, and other Matten 
weren 5 5 vt only the Senſe of Feeling is performet 
* | but alſo Motion, and an At Cor 

ſent and Ham of all the Parts of the Body i 
effected, (to deſcribe, I ſay, theſe things od 
1 take up too much Time, d T have al „ ant 
5 _ Hall as-I go along, g, give ſome Hints thereof. 

The o gl ſhallitakeinotice- of, 15 th 
| | pair this Senſe throughout the Body, bol 
— , _ without; and within. The other Senſes, I Dave dd 
ſerved, are ſeated in the very beſt place for th 
1 Relief and Comfort, the Guard and Benefit of tl 
3 And foraſmuch as it is neceſſary to the 

nn, and . Well-being of the Body, that ever 
Part ould be ſenſible of thing s ſafe, or things pre 
judicial to it ſelf, therefore 15 is an admirable Con. 
 trivance eof the W 1 to TORY this ent 
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"Tet: Obſervations of, 1 0 Th gur late e and Mica 
Ar. copper hath confirmed, and given. us very e. Cuts both 
af the Skin, and the Papille, and the Nerves, ands, ce. 1 
A | der it, from Microſcopical. Obſervations... Vid. Coxper 8 Het. I 
EE... Deines % 
= - | ©; (2) Although Neue Fre be the uſual Judge "of Colours, yer ſon] 

LS have, been able 60, diſtinguich chem by Bets Feeling, | Orte 

"> - qu ay M. Duc, Hetrutie.: aulam Jui colores per Tatu 

_ tognoſcebaz, "._Pro.. experiments .velum ſerieum, uniformiter textun) 
_ & pluribus colaribus tinftum, oferebatur 27 verasitꝭr de colore ii 

ſengulss- TY Fi e is Lin 6 * * . 47 
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bt Feeling throughout every part (3), to diſtinguiſh 
cletween Pleaſure and Pay things Salutary, and 
things Hurtful to the Body. | 

Thus in the five Senſes of Animals we habe an 
Economy worthy of the Crektor, and manifeſtly ' 
lemonſtrating his Power, Wiſdom, and Indulgence 
or whether we conſider the Mechaniſar A 
Organs, or the great Uſe and Convenienee of 

zenſe, wre find it noble and grand, curious und ar 
ificial ; and every way worthy. of its inſirite 
aker, and be you: the Wit and Power of any 
hing but a. GOD. And therefore we muſt everi 
leny- our Senſes, by denying them to be NN 8 


and -WOT 2 * 01 

110 now from thoſe chief idee o org 
Performances and Enjoyments, the five Senſes; let \ 
s paſs to another thing in common to all the Sn. 

[tive Wee which is een TOY 
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® rache, guten tete che, Ek i fat een ut amny: 
us, omneſgue nimios & frigeru, & cal appulſus leur, Poſe 

mes. Cicer, uli ſupr. 
Taclas ſenſus omnibus eft, etiam . aul, 4 * * 
ren, & terreſtribus Vermibug quoque. Enilimenm. ompibug y 
enſum & Guſtatits eſſe. cur enim alios .al; 4 ſapo by: 

quo vel e Traci oy. orient 0... . oa T 
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now in my Hands. 


"ne: a * e that not che leaſt 1 * . 


CHAP. 1 15 
Of Reſpiration. by 1 


0 F. M the Ads of Auimal Life, this in br i 
XZ the chief, and moſt neceſſary. For whatſc 
ever hath Animal Liſe, hath alſo the Faculty of Re 
boos eh or W gre thereto _ 5 
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22 The bös 127 754 0 Reſdiration 1 all the 1 
Malpight's Diſcoveries of the Structure of the Lungs, are 

and many of them ſo improbable, that it would be fi 
E te recount them. But the more eminent modern Anat 
22 theſe. Uses. Hillif thus Sums up hie Opinion, Pr 
monum functio & wſus ſunt ſanguinem & aerem per tu 
. compages intimoſiue. meceſſus, atque ducfas quoſque minutiſi 


mes traducere, & ubique invicem committere ; in eum 1 


1 * 


tu, tum perfectius miſceatur & velut ſubigarur, tum porn 
nt ſttxnilum' bm ſuas partes ab acre nitroſo de novo accendat unge 
Phatniactur. p. 2. 8 1: e 2. . 2. es faith rightly, chat u pi 

and Uſe of Expiration $ Ut cum aere expulſo, etiam vapors 

ihn, erhulantes, femul exſufftentur. And 28 for Infiratin 
hat It cotiveyeth u nitro-2erial#erthenc to the Blobd, to which i 
Animal Spirits are owin „and a Naukulzr een Meyow | 


Somewhar of the Opinion of theſe two laft-cited if! miſtake not ful « 
(it bein long ſince I read their Tracts, and have them not nov 
at Hand ,) were Ent, Sylvius, Swammerdam, Diemerbrock, and wy 
Friend Mir Ray in an unpubliſhed Tract of his, and in his Lene 


But our Dr. Thurſton for good reaſons rejects theſe from being 
Principal Uſes of Reſpiration, and thinks, with great Reaſon, the ſpin 
princi bl Uſes to be ro move, or paſs the Blood from the right to bn 


the left yt of the Heart., Upon which account Perſons MS; 


| or ftrangled * Catarrhs, ſo ſuddenly die, | 
— R — of. their Blood is ſtopped. For 57 
the fone reaſon'alſo wn is, mat Animals die ſ6' ſoon in the Air. 527 
Pump. Among other Proofs he inſtancem in an Experiment of 


Dr. . (Profeſſ. Greſb.) which he made before our R. S. by 


. 


wy” 
28 
* K 


V Chap. VII. .Of Adee 147 5 
| deed  congenial i is this with Life, that Breath and 
Life are in 6 and Cm 1 — 
taken 


but by blowing Wind into de 88 we Thuckes, and 
Wo ſertinp the Lungs a playing, he the Bird to. Life a- 
gain. Another Experiment was one tried by De. Waker Needbam 
before Mr. Beyl, and others at Oxford, by hanging a Dog, ſo that 
the Heart ceaſed moving. But haſtily opening the Dog, and 
blowing Wind imto the Puctus Pecguerianus, he put the Blood in 
Motion, and by that means the Heart, and ſo ct the on 
to Life again, V. Thurſton de Reſpir. U. p. 60, and 63. 

Edit, | 

Such an Experiment as Dr. cron my Friend, the late juſtly | 
renowned Dr. 60k ſhewed alſo our R. S. He cut away the Ribs, 
Diep , and Pericardium of a Dog; alſo the top of the 
Wind-Pipe, that he might tie It on to the Noſe of a pair of Bel- 
lows ; and by blowing into the Lunga, he reſtored the Dog to 
Lik ; and then ceafing blowing, the Dog would ſoon fall: into 
dying Fits; but by blowing gun, he recovered. and fo alter- 
* would die, and recover for a conſiderable time, as long 

nd often 23 they pleaſed. Philof. Tranf. Ur. 28. 

+ For the farther Confirmation of Dr. Thurſtow's Opinion, the 
ingenious Dr. Maſgrave cur off, and cloſe ſtopped up the. Wind- 
p of a Dog with à Cork, an then threw open the Thorex z 

re he found the Blood ſtagnating in the Langs, the Aeris 
el the right ventricle and Muvicle of the Heart, and the 
two great Trunks of the cara Aided with Blood to an ** 
degree ; but at the ſame time the Yere-Pulmonaris, the leſt. . 
triele and Auricle of the Heart in a manner empty {hardly a 
ful of Blood therein. Ph/oſ. Traxſ. Vr. 240. 02 boch the 
riments may be together met with in Lorch. Abridy.) Pol. 37 


66, 6 
This Opinion | of lerrben buen, the late learned . 
aller eſpouſed,” whb being partienlar in 'reckoning up the Uſes 
f 'Reſptracion, 1 ff therefore the' more largely dee him. Re- 
pration, Sh *, ferves, 1. Ad Off. 2. Ad Streatum of 
ut etionem. | itationem, Tuff, Stermatationer, Emun- 
Nemgque. 4. Ad liqu bone,  Suffionenve: 3. Ad 
© en, Nine, NR, Flatum, Sic. 6. 
ka Avi, | ; Ml ave; heamn Secunilinonm, ex _ 
25 Je 2 ene Biteffinoruns, Eudt enn, 
8: eee, Bangen hi, pul- 
"ig; Hi a, . Hd exattio. 
actos! 1 61. id 
v8 2H 7 * romrid- 1 


£714 | to them 


Time not only eſtabliſhed this Notion, of Reſpiratios, 
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ang nim—Cocineam rubedinem, . 13. 2 mores 
meg m pulmones & ſanguinem illos tran ſrurrenten 
reddere, &. 13. Quod denique der ſanguinm ſinguli 
| Reſdivationibus aliquantills ſui 1 5 parte, admiætus, pauciſſi m as quaſdan 
- bn Spirituum auimalium elaboratione pertienlas femul tomribua, 
All cheſe Uſes although of great Conſequence, yet he thinks n. 
ther conduce to the Well-Being, than the Being of the Animal; 
becauſe without any one of them, the Animal would not ſo ſper 
dily die, as it doth by Strangling, or in the Air-Punip. HK: 
therefore affigns 2 14th, and the principal Uſe of Reſpiration t 
- For the paſſing of the Blood throwg bv. the Lungs, that 3s thrown is 
by the Heart. Etmull, Did. 2. . 10. f. 1, & 16. 

But "the late Dr. Drake, with great Ingenuity and Addreß, 
(like a Perſon ſo conſiderable for his Years: as be was in his 
but alf 
- earries it farther, ; making it cite true Cauſe. of the Diaftole & 
the Heart; which neither Borelli, Lower, or Cooper, much le 
any before thoſe great Men, have well accounted” for. That the 


3 Heart is 2 Mufele, is nrade evident. beyond all doubt by Dr. Lowe! 
* And that the Motion of all Muſcles conſiſts in Conttricklon, is not 3s: 
= to be doubted alſo. By which means the Syitole i is Say account- 44. 
"= ed for. But foraſmuch as the Heart hath ng Arttagini Ro my 
1 the Diaſtole hath: 122 the greateſt Wits, But. Dr. *Drak WW don 
MM wWitl great Ju „and much Probability of Reaſon, maketh the 
mie Weight of the — Atmoſphere to be the true Antage Bill mer 
eee all the Muſcles which ſerve both for ordinary Inf *. whi 
"mM And the Conſtruction of the Heart. The particalars * s Opi- Wl --- 
E- "mw may be ſeen-in ane, L. 2. e. 7. And in? Phil. The Dr. 
N 5 n 2 Is the 
1 And 1 remember when bas at pere in. e gen 
1 Benious and learned Tutor Dr. Will, | gh fr art Aon Pris 
_—_ do us, was of, Opinion, that the Lilies 1 2 blown IP by the 0 
= Weight oß the incumbent. Air, and repreſented the männer of W -( 
”  - Reſpiration in this manier, vis. He pur.a Bladder into 2. Pair Wl cha 
oc Bellows, turning back the Neck of the Bla ladder, ard rying it Voi 
3 faſt, fo that rib Air might. enter in e the Bladder and The 
WE... Bellows. This 1 ting doe, When the Bellows'. were opened, the Car 
_F ._ would” be blown up, by the W. * the it * eare 
BE Air; and When ſhur, the Air Would be y. preſſed” 1 It l 
bout of the Bladder, ſo ae w blow the Fire. his zperiment [ bats 
> - _ take [notice of heres becauſe, (beſides. the e it gives f (as 
„ 0 . Gar * N N 9 to = - 
33 : CY . N tiom 
5 5 5 3 a= 5 ö 
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oncomitants of one another. Moſes (2) W rag 

\nimal Life, by N Breath of Life), Saith 

21, 22. All Fleſh that moved on 55 Earth; + Fowl, 
tle, Bool, creeping yy and Aan; all iu whoſe. 

Noſe was the Breath of Life in the dry Land died. 
So the Plalmiſt, Pſal. hr 29, Thou takeft away 

ei Breath, "they ; e. 80 — Act therefore in 

common to all Animals, may bf God, -r r 

in this 8 of of the Works of "ih the Ani 

mal om 5 
2 — I: might CEE out into an dap te. | 

1 * of all theParts miniſtering to-this:neceſ{a- 

thew the curious B 


8 Sa: 0 01 a But a. tranſient Vie 


ſhall fafhae. t begin with. the Rn | 
u Guards,: the Nele ant Rz; but theſe have been 
1 ready touched upon. But the exquiſi ite Mecha- | 
mitn of. the Lo 2251 Its 7 of Muſcles, its Car- 
” Aſn a for the — 
1 iration, and dug the Voice Gare g 
Ot ane pi ©. N 9 Rage] 10 22 r AF 11 2 215 8. mH 10 4 
* N « % U a A a PX: 2 8 — Fr 4 2 
„ va 27 990 ie ac of 1:8, di 1601 1 
i non of this rad than e eee ee vis. about 
de Vear 4 677, ar 58 3 2s aifojubecaule' de in ſoms HRuthors 
nee with che fame Experiment, wirhbur! of Dr. "Wile, 
h whoſe: L take it tot have been, mm r gl ol 


a Another uſe of great Send ende the already commended 
12 chene affgus, namely, go form tha elaſtick Globules bf which. = 
the Bloud nor wig without — 8 * e a W 
general Obſtrutt iun in all che | 
f Prin of Nat. Rel. or 1s Lexi! in * 8.5 
6 e NS na $) Br tn e a! 
BG): Becauſe it would be endleds- to ſpecify: the 8 | 
chaniſm ;of an the Parts, concurxing to the Formation” of the 
Voicen I-ſhatl:;therefore- for ia le note only two things 1. 
There: are thirteen: Myſcley e for the Motion of the five 
Cartilages af the Larynx Anat. J. 2. b. 14, A Sigu of the 
pn 3 Profit a is: made for "tlie Y pics. 2. 
=prodigious Faculty Glottis-in: contraQing 
kting ie Calf with fuch 
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Exquiſjteneſa, as to form alk N 2 


n 
miniſters to that an many other U 700. 
Next; "he Fares of the (1) ee 


| eſpecial Banat, Ter Valve: the e the 
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je eo prey is war rae Pill; 1aftly, dle!) F t, 
E 7 5 7 Pars of it 


rainy Inf F 9 doit 
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Ahe. 
can e without | 5 Bot in the or Tome of the Ephem. Germ, 


_ in-Publiched; rapbiz, « ſire Deſceriptio 0 
1. e e qui, rel & & riliqus ſuits funſtione: 
nnalithy  exercer.' The Perſo is one Pet. Nur and; 
2 French Boy of cight or nine 8 * who at five or Iix lf 
His: Tongue bu a Gange, ocraſioned by the Stnalb Pon Not- 
withita ling whieh,. he could (s the Title faith) ſpt * 
25 alſo f Taſte, „ Swallow and Chew his F. 
latter bes suld- 40 ouly an! 
able to turn it to. his Mouth. .. | 

In the fame Tract, Chop. 6. is this Obſervation of #eatrile 
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24 N 4 don. 7 5b oi "wot. eee 484 , ee 8 
is 5 | \ . % 15 5 


— : 


| 3 
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Chap. VII. 0 18 piration. 15 
top, to fence againft all Annoyanoes; its cartilagi- 
nous Rings (6) nearly environing it, witlr its men- 
branous Part next the Gullet, to give the freer Paſ- 
bee to-the deſcent of the Food; and laſtly. its in- 
ument of exquiſite Senſe 80 be readily affect- 
ed el tf, and to make Efforts againſt we: thing 


that is hurful or offenſive, theſe, I ſay, do all quſt- 

by deſerve our Admiration. 
And no leſs prodigious are the Parts farther with 

in; 5.190 Ws, the ae Oe, with thr w . 
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, ; , 3 «1 pre 21 on 4% Are 1 
15 7 + "me Ms : ? : * #2 x * 1 


8 "6 in 4 13 which hath. 4 1 =o th. Note ts. 
partly IF; 4b and partly Membrawous, In an Owl, whe 
bath a good audible woe, "tis mort CartiLaxinius. But that ** 
Jay, bath hard Bones, dead of Cartilages : and foof 4 
they hart hot h * a louder and ſtronger Mie, Ke, 
The Rings of the Wind 0 fitted for the Modulation - 
Voice. - in Dogs + and" ats, Which in i Expreſſion of, « 
Paſſions uſe 4 great any Notes, . W 4% / they am open, £ 
flexible, as in Man. ereby . "TA them are dilated, « 
antracted, more or beſt 4 is convent 777 4 Ther or deeper," Not 
Ce. bende, in ſome ot her art as in Fr Japan apan-Peacack, 
which uſeth hardly more thaw one 45 TD they are n, Ne, 
Grew's Coſmolog. Sacr: Book I. 5. d. 9, 19. 
(6) Ir is a farther manifeſt Ind her 0 of fltigular Deſign in la the 
cartilaginous Rings of rhe Aſpera Arteria, that all the #4 where 
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#F 4 Tc 
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ft BY they" are Contiguous to the Oreſopbagus, chey are Membranous, 
mord an eaſie 1255 to che bod Shu after that, in e 
J deyare ſome'complearly Aunular, ſome "Triangular, Es. 2 | 


mother obſervable is, thę lower Parts ior { 
lages, receive the FS Parts of the 


vhereas in the Aſpera Arteria, the A and ral py 


of the ſuper 


tongs 6B ber to Neract e 1 Ex 
ertenck anz digte themſelves in Inſpl P el 


«3h 


(5) wan not here] {atrench | Mg 

—— , 9 beer Ipriqn of ine Bl Lungs, althou be a 
- Piece of bus Workinaaſhip N refer to Se Malz 
122 he Ex Diſbovertr' of el „e 
e Flein den. 
5 by 1 Br „eee \ | 


| 5 is 12 conf” of Fiſeule, or Loba. of. Feeuls. ad. 


el 


in Pies (H Nats aſſert they have, elde 
with the Atteries and Veins; which every wher: 
actompany the giry* Paſſages, for the Blood to 1 the 


ceivei there its af yur the Air. the 
Bolle Ibo 5d of x e Pen dir 
2 4005 XF 9. HEIRS 211.1 931 en 21 7585 A pf Bow 


ES > af po: ; 7 
ey bs > rad. * ; 


p! 25 9 1 e Uf who; EA Abe af 


ſo, hich more accurately deſcribed thoſe Parts 3 and * 
ee N Tab. 24. 25 2 1 17 the Reader bac & 


oy ta ſee what Oppoſition Seignior Malpighi's Diſcoveries met 1 
with at Home Nt and what 3 he had c s. 
hat Account, as alſo his Cenſures of Pr. Willis's Deſeriptions and 
Fi wh. he may conſule e 8 Laie _—_ by mei, . 


IT 


the 2 Bl ad ay is viſible, The Bn They may be 


e any ſo 5 fried. 


Moe ILL oe each — ws Ne Kale 4 4 
File aeck proves, that: the Feſ⸗ ona adryit 


hot Düff 21 LN rg 7 


tick Perpas be opened; one!: 


. Nan, t cule of. whoſe Lungs were: ſo ſtuffed * 
at in eytting, his Kite went as i chrough ag heap 2 
18 other was 4 Feather-Driver, Mh had has I 
— the ty Da eee e. bn 
(t) There 32 e di ce wenn. Dr. Wikis, an a 
Et 11 vis, pity the Fejicule. of the Lag s have any muſs 7el 
at“ 27 ar pg ? \Ecmuller. 5 5 0 Ard, Nullas Fibre > 
Huſtuloſa. multo, mings- 725 and m . Muſcul erm Nee — us 
1 Ye al, Ali ere diaphauæ) in its repsriri, ubi . 
. LE And. fer wards F. 8. Pulmoyes Ie meſes e 9 _ 
| molly wo : fle, eu pre ꝓplig at ionis org anis. Aeftirutos. | By 
2 as. Expire | 3 — they havs.  naows. Fibres, and Wi 
2055 10 6x erllent 1 th of them, z Cellule i 25 lee ut ni xu 0 
Wet, 25 — 8 i ty tian.” 46, iti per Microſeo- 1 
: fem? . to pt 5765 A 2 5 ſupr. 5. 16. ® 
Ges alone Mow. geri s copiam * 
we pt, got ge 875 . 3 muſenlari bu, 0 
Je a arttiu contra 2 2 the 
| 5 irdin nayie 4 Þ | . 2 ex 50 
7 — . 165 ates 7 2 
Fe 


. hip: vu. Of 153 
ber From hence I might proceed. to the cominodious 
Form of the Ribs $), the curious Mechaniſm. of 
re the ary gp ( 9), 957 Diaphragm, and al! 
a the other Muſcles a I o) mini ſtring ch to the or- 
oy” mary; and extra ace C WR. of a 
— 8241 114 4 + At 12 1841. 10 „12110 5 But 5 
| AH or ow bed e ls ra tp 2 
i MENS TT It N R T7 D 5 
11 0 ail i pſe wiſtewl viſtculzres 4 4 ls eher zer, 
mei (8) Tires hos | moons CBeil. 2 . &c.] | divins 
P 5. 5 mec hanicen, ad —.— Aathemati 
and 
a 
by 
er 2 
IJ | 's acutis is ro daun. 
1 emtrathone, ducantus; Ste Willis, bi r 0% | 
nd Galen having ſpoken af the parts miniſtring to Reſpiracion 


" conclideth,.. Wibil uſquam's Naturd ulto pacto per incuriam ' 
z Wl Pr eteritum, chm omnia præſentiret, & 838 que ſure 
F illa, que cauſs alicujus extiterunt;” conſeruturs, omnibus 
2þ i pariave'' oceupavit;  cujus eee ropioſs faculta | 
l. eee, Sapientiam Hane. De uf. ee 5 ©: 23. Ses 

G Fee in n <604; ' F f + 
d (% For che Serufture'" of 1 Midrif, . 1 ma - 
fs refer to Dr. Willie, and other Anatomiſta But Dr. Duale tareth 
Dr. M, with an Errour in fancying there le an- tion in | #3 


the Office of the Intercoſdels, by reaſon? the Fibres of the enters 
nal and internal als decuſſa te ; that therefore the Eater: 
nel ſerve to" raiſe: — the Interna to draw them down. 


. eonſiderabſe power to them in the act of 
do ad to the Sabel and Triangular: Muſcles: 
learned Femuller denies it For theſe. three Reaſons, f. 
fn W 2. Nb tn. 


as they 
bat — 


( 

tir. Drake is of Steve's, and Dr. Mayow's Opinion, that not- 
1 ichſtanding-rhe: cipn. of their: Fibres, che Power they er- 
„pon and the. they effect in che Ribs is — 5 
6 a. Drake's' Anas," l. 2. c. 7. and . 4.6 3. Nr 

4 Ee bus -< I en i 035 nn HW 

þ Ne "Although [Dr. Drake and fone others deny the Inter: 
being Ade Muſeles, as in the preceding Note, yet 
; they, and —— ſts that I have met wi pſy 


2 a4 N 


pre LY 
. 
1 


- 


* 


ſo different 
Body with the 5 1 — 
wit Ot er, 
— for Reſſ Reſſ iration 


: : | 5 | Womb, whilſt it is as one 
| and there is no ere nor 


— > \ 
+4 

2 wy WE EY 2 

Ne n han EEO FAG ee EK vt 
* 8 N 6 et ty * 122 8 

n e 4 . e * a 
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; | interſtitia intercoſtalia, pres | nhegy: 

2 du insertaxtos e ſſe, probabi 's 

5 F Tr L rt. f 

| 5 525 from — e N — — 
which-- ives this Account: Fallopites + Ini Homin 

brilys * . th, ut vie pro: Muſeuh 


r= 5 "ram be . .. 2 EF 


; y 7 purem - as. — ; 
(% Wilom of God. in the Creations. Þ 343% 
12 3 Cheſelden, an ingenious and moſt accurate Arg 
mi having ſomewhat _ * —_— — 
enlation of che Blood tliraugh eint | Ferns; 8 
2 the . his  which:he fa, r 

- votiredr 2 The Bloods (nich heh whith it 

te then tart by: 8 


ul Langs. But J 22 
he ſoorne thereby a.perſes g, ani breath 
r it felf, then two Paſſages are ſhut up: 


one nearly 3 the other becomes only a 
Ligament, except in ſome Creatures that are Am- 
yi or are forced to lie long under Water, 1 in 


. hom Ke aa e (73) 
er, now what' Action of 1a Creature, 


nenn 


through. a. Duty. betzwiact, 


** * 


exe." us ee, er Ducks 2 
mentum qv; 3 ſeldom" tp be diſcerned. in adult. Dadiesg,, but, the, 
Mile IT A 17 obliterate 8 TP n 
13) lit hath ett thought to not 

1 o ſome Ocea long the be may remain open 
in Man. In 2 Girl of ur or tive Years. af A ow Dr. Conner» 

found it but half clofed, and in the Form of 2 Creſcent. * 
he thinks ſomewhat of this kind might be in the Perſon. whoſe 
Skeleron © was found to have no Penis in the Back-bage,: Riba, 
Gr. Of which 2 Deſcriptibn, with Cuta, may be foungria:Phils 
Tranſ.' IN. 218. and de largely, in his Bi * — 
ſrupentls Offum coalitu, Where He adds to the. 
u oy. wis not Mut,” 4 ike "Obſervation of 2 


rb LO Fe 1 9 


1 bk ; 


IIS ESSE EE» 


=SESEFLEESS. 
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| ondary xp Gardiner eſcaped drowning, and ſome others 
mentione: — 5 


dem fie ſatis * * mn en 


oe Rebe. 


Hainly ſhew Delien, Reaſon, and Contrivaher, 
den B ek of Lats 155 the a 


erat e 1. tamen 2 — 
72 more 9 2 better Ilg). = n — 

ten gramen e opeßt in the „Ap 
75 8 ee irs 5 


In 1. . Note. 
From er- de, of this cauſe I am apt to think it was that 


ha pn, His, Stories Fo , Hortu{anus  Tronning bu. 

_— ho 1 annos pant 651, . .<Hate 55 55 4 , 

; cum ante 18.4 504% iin aquas aapſe open e 
deg one 


atque i 
uandiu effe, | 7 dum 16 92 | — 
zandem 'Feperruini,..conto 5 in caput infiroz cu etiam fanſum ſe Habu, O 
iffe dixit,' laub extraxerunt, ſperan Rota bog) rſuaſan v 
Cem revifiurum eſſe. 1 ue pannis e proquctem obvol- i 
vun, 1 cer uur poſi ee es, 2 5 i a 1e cuftods — 
hep hep ors laco admovent. 

edlidis adoriumtur 7. Faſelis, foi rica, 1. adunt, e eee 40 
den, famg wins corporiſq ue mMotum nexotioss, 111 operg reducunt : de- 


ant apoplecticis & vgentali bus ti, 1 vita redd 1 
E Ag, rang) roger Hams wm wr] 
cireumferts veſtigia violentic 4 ch illate,, &, cefhe algiis wexar Dr. 
I mis. Er prepter bunc ipſum caſim, religios.. a popularibu te | 
' bujuſce rei teftibus probatum, dns "xp SY ri — (Ih 


cantia' & annu fipe endie * 

22 — . 
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| Pr Of Reſpi ration. | 1 57 
"Yana Def of the eat GOD of Nature? What is 
3535 
ther a tempor a th 2 | 
_ juſt for the 5 A 
whilſt. there is occalſi jon for 
there is none; in ſome (Wen tor T 10 25 
by reaſon of their amphibious wa oy 15 3 — | 

in- Land-Animals (Furt ſuch) to 


E 


ha Another excellent Colltrivance! ik 

tu is for the Fine 135 ſuch Creatutes whos coca. 
© | LL HE e DEEDS BTL ch —— 
125 2285 hn L GNI SITE 1185 Bf LHA Al fore 


gud, dim . le W a rin GA Seni e teak 
Concionatoris, virum eum, adolefe 

pdf A extra 5 4 2 Lack. 
extrattum ad ſe re vium & i em. 

lin de Aer. & Alim. def. c. 1 Vil 2 2 
Shall we to this Cauſe, 5 to the Offification, or more than 
ordinary Strength of the Wind- pipe, attribute the- recovery to 
Life of Perſons hanged? Of which Pechlin gives an Inſtance 
that fell imder his own Knowledge, of 2 Women: hanged, and 
in all appearance Dead, but recovered by a Phyſician acciden- 
ally coming in, with à plentiful Adminiftration: 5 Spit. Sal. 
Armen. Pechl. 36. c. 7. And the Story of Aun Green, raged 2 
0xford,: n 4. 1650. is ſtiu well remembred among us. | 
was hange by the Neck near baif an Hour ſome of ber Fein, 
in the mean time thumping her on the Breaft, others bangi with 
all 3 wei ght upon her Legs, 3 A 8 an 5 

1 again with A ſudden Firk, : 

49 ho fs out of her Pain; as her Printed Account e ie 
After ſhe was in her Coffin, being obſerved to breath, a luſty 
. with all his force on her Breaſt and Stomach, 
to put her out of ber Pain. But by the afſiſtance of Dr. Peity, 
„on walls, Dr. Bar hub, and Dr. Clerk, ſhe was again broughc 
elfe. I my ſelf ſaw her many Years after, after that the. fad 
„d heard) born divers Children. The particulars of her Crime, 
— — and Reſtauration, ſee in 2 little Pamphlet, called 
from the Bead, Written, as 1 have been informed, by Dr. 

12 20 the mpſt . and learned Prefident cf 
1 . 7 e with Frey ** 
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i 1 , 4 
of * 
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s frequen ah poll than tv withot 

th but little Reſpiration de. 
ere whoſe Habiration i always in th 
Waters, But theſe belotg id in Elethent Which! 
7 reſent engage an, Bar there ate Mam 
WL our own E am t, or Þa fo, hot 
bf Reſpiration, whoſe Blood, w 


f el to their method of Living. 

Ribiwüs Creatures (14), ke A Wat ; 
as Air, many Quadrupeds, Birds, Inſeq 
"Il other Anz Animals, who can Iive Tome Hours , Day 
yea, whole Vintersv wit little or no Reſpiration, i 
. of Sleep, or middle State b 
tween Life — [The e made 6 


10 PF ION ans ena ds AE _ 
WR! Be ion na D ee 
8 e . 4. 
e e 
orale is amphibious 
- Land-Animals. Wes 7 frf (ben orgy applied Cnc, up EX 
 Difſedion of Human Bodies, I bad u diftruſt of the frequent 4 
counts of the Foramen Ovale being open is And c n 1 fi 
fence, that 1 miſtook the Olum Venzram -Coronariarum for uk 
Foramen. The lie 1 fiuppoſe Authors nere dene, who aſſent (cheri 
5 always open in amp hib ou Animals © for we: be made ul, 
ry into thoſe Animals, and never found it open / MAeithey wu 
ee 205 81 r ) ſerve theſe Creammes to live under Water, 
in” Vtero, 1 the os: OAT: 70 
This Opinion of Mr. Chefelden bach els ro-rendere probabk 
BS. the Oftium Venarmm *Cormariarum tis ſd near the n,  - 
orale, that withour: due N it may 'be-eafily. * for | 
it. Fuch therefore as have opp rtumity of - = Array, 
in amp hibious Animals, ot any 8 5 | 
the Ofium, N e er have 2 Lon BY, 
remen. 1 | 
271 2 


the 


In Chats VAL Of ehe. 1 Iu 
the an rg) wa and other Parts of Auch 


Creatures ), is manifeſtly the Work of him 
who as 150 faith (16 ), ee 70 0 þ 


and Laan alt Things. 


—_— v5 1] bs i\ 


— IT * — * r n r n 4 I 


©) OF che Mager Conformation of the Heart and | bar 
the Toreoiſe, which is an amphibious Animal. See Book VI, 4 5- 
Note 2. 
(16) A# v7 25. : 2 
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TEXT to the two grand Ads of Animal Life 1 
their Senſe and Refpiration, 8 
heir Motion, os Locomotive eqs whereby they - =» 


001 ade en place vs | 
= and way of L E. Jul che af 
ble Apparatus. to this purpoſe is a. de- 


Mor tration of God's particular Fore- 
RO OI towards all the Anion 


— 
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4 ORs 

AY fol g view in the firſt place a6 
a1 uſcles, their curious Structure (1), the nice tackx - — i 
chem to every Joynt, to pull it this way, ang 


, ny er way, according to the 
l Fur N ſuch. - 
ar theirwarius Size and Sg ſaws 


8 ? Pa # 4 — 
24.4 FE) z 8 ; J 74 4 + 4 F w— p * — 
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883 npoun lt Fires is Abe 5 
wiph, Which Eibres the 7 8 and 7 genious Borells ſaith 

| door ige dello, bir fle ith Fiep A Shur, 0 
dubſtance, after the manner of Elder, as he diſcovered is Mt- be, 3 
ſcopes; Borel, de Mos. Animal, Part .. 1, 
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480 The Ile Bock Iv, 0 
large and palent.. others leſs, and ſome ſeare 
vi Ne: e naked Eye; al exattly fitted to ever 
Place, an 'Uſe of the Body. Nees laſtly, 
night take 7 of the muſcular. Motions, oth 
Involuntary and Spontaneous (2). | 
Next I might ſurvey the ſpecial Fabrick of th 
Bones ( 3 e to ae atom. i 
He Th 


„ 


Tneſe Fibres he mich are n a” but derive thei 
Pen only from the Blood in them, _. 

Theſs Fibres do in every Muſcle; (in the Belly at leaſt of t 
Muſcle,) run parallel to one another, in a neat orderly For 
But they da not all tend the fame Wake by but. ſome run 7 
ſome long ways, Et. according to the Action or Poſition of « 
reſpettive Muſcle. The particulars of which,” andof divers 6 0- 
ther obſervables in the Muſcles, w . beſides Figures, take 
too much room in theſe. Notes; and therefore I muſt, reef 
the-Anatotniſts, particularly Steno, Borelli 7, Cowper, a. 

2) The inftte Creator hath greatly. exerted-his Ari in 
Pony in the Proviſion made by 22 Muſeles and Nerves for 4 
the. different Motions in Bodies, both involunta 
1 $0 It is à noble Providence that moſt of .the vital Mo 

ſueh as of the Heart, Stomnach, Guts, ert. are indolhütt 
ry. — 4: Muſelts Acting whether we of wake, whether we 
will or no. And it is no leſs proyidential that ſome even of th 
vital Motions are partly voluntary, 33 involuntary, as: thaf 
= {ſtan of Spe. Din both ſleepin 
 @nd waking; tidd for 2 E. hore time on occaf 
en, 28 — henley any — el. or (can be enereüſel 
2 ſtronger, ls 46 wake the greater | diſcharges of the Blbod 
a the Lungs, .. when that any thing overcharges them. 2 
| for. theot - Motions of the Body, as of, the Limbs, 

as are voluntary, it is a no leſs Providence 0 8 are 
rings the Power of the Win; ſo as that the Animal 

jr in its 1 to command the Muſcles and Spirits of any 


= * its Body ys to o perform ſuch Motions and ne 2s & 


[ ſulietts « corpors 2 en 
Pabilit e ub & ad artis Ar, * 


4 Te '& ad moium, e 637 Eiter iN a 
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— 6. __ ook IP. 
might take notice af the Joynts (4), their complex 
mig adjuſted to the Place, and Office they are 
employed in; their Bandage, keeping them from 
nnen ̃ĩ 0! 


„i 


Bartholine faith is twice thicker and laxer in Women tha 
Men: as alſo is the. Cartilage that tieth the Os Facrum to 
its Vertebra ; and all to give way to the Paſſage of the Fætu 
Another conſiderable Difference is in the cartilaginow 
Produttions of the ſeven long Ribs, whereby they are bi- 
ced ro the Breaſt- Bone. "Theſe are harder and firmer it 


4 + 
* 


and penetrate one another; the Joynts word be exceedingly 

weak, Sc. but the Joynts conſiſting of two large Syperficic 

Concave and Convex, ſome furrowed and ridged, ſome lib 

a Ball and Socket, and all lubricated with an oily Subſtan 

2 are incomparably prepared both for Motion go. 
tren | 


as their Extremities commonly are, aof hard and brittle 
244 hy, with à ſtrong, rough, ſmoorh cartilaginous Sub- 
ſerving both to Strength and Motion 
But let us here take notice of what Galen mentions on thi 


- Pedirerur, Ligamenta quedam'tx mus aſſe produxit Natu« 
7. Galen de UC. Part. I. I. c. 19. 
For the affording this oily or mucilzginous Matter, r 1 


' Of Aon = 
ootlineſs to facilitate their Mos 
e ae jeg! G Ae e 14 


And laſtiy, 1 might kast the various Nerves 
rougtiout* the Body, ſent About to miniſter to its 
arious ny 05 IT mig he conſider their Ori- 
in ( ee . Hivarions to the ſeveral Parts; 
nd the eon with in another according 
the 5 öny and Accord of one Pare Wich ano 
er, neceſſary Yor tlie benefit of the Animal. But 


me of 2 e n touches up- : 


„naijsk. CE 
: . 123 2 5 
4582 cls? 10 % 202 nine 1 
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As CL TIED — 3 


1 „l 7 eee. 


| WE cui. hey clmbbaliidul placed near :the'F ts 
a not: tin ſafe too great! he by the aft Joy of 
te neighbd! Bones, and yet to receĩve a ye Preſſure, ſo 
| to cauſe a icientemilſiof of the {ucilage into the Jo Jo nts. 
lo ahothet thing cohfiderable is, that the excretory Dus 
f the mucHdel end Glands have ſome length in their eg 
em the: Gland tu their Mouths which i we a tr 
ance to proven ier Mouths 4 ppreſſe 3 Muci- 


ge, as alſo to hinder the too ent ul Faak nthereöf, but 
et to afford a due expreſſure of it at all times, and on all 
ſions, as. pafticularly i violent aud long - continued Mo- 
ons of the Foynts, when there is 2 eater than N | 
xperice of it. See Ceuper s Anat. 2 79 
doubt to be; Ne ade, Pur Fiat FTI Maſcles 

E 


There, 
— cel Meſtn a from ren For if à Nerve be 
we os 1gNFLy 20 


t 8 to any Mufcle, that 
araly! ic s W. hols Nexyes are ſome of them 


hr otion. Which isdoubt= 


t ond, pr ; Meats reduced to the fame 
ate adi | 
| Neither 5 we 2 2 calf, : for Fever 2 

um 1 Cer 
Nera. 2 Ce 


2. 1 1 


ills think: n the MY the. Sov are 
91 that miniſter Rags ary. Motion: but in the 
ertbellai, ſuch as cfteQ — — or natural Motions © 
F that of wy 1 the Pon Se. | cerebri dvehe 
'1 "Os 7 92 n 2 * 5 
„ 8 
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x64 The "Motion. Book IV 
on already, and more I ſhall mention hereafter () 
and it would be tedious here to inſiſt upon them a 
I ſhall therefore only ſpeak diſtimctiy to the Lo 
comotive Act it ſelf, or what directly relates to it 
And here it; is admirable; to conſider the yarioy 
Methods of Nature (8), ſuited tg the Occaſion 
of the various Animals. In ſome their Motion 
ſwitr,in.others flow. In ſome performed with tu 
four, or more Legs: in ſome with two or fou 
Wings: in ſome with neither (97. 117 20 9 
And firſt for ſwift or ſlow Motion. This we fin 
| is proportional to the Occaſions of each reſpeRin 
| Animal. Reptiles,” whoſe Food, Habitation;- an 
| Neſts, lie in the next Clod, Plant, Tree, or Ho ae 
3 or can bear long Hunger and Hardſhip; they nee 
| neither Legs nor Wings for their Tranſportation 
| 


' 
| 


but their vermiculat, or ſinuous Motion (perfo n 
ed with no leſs Art, and as curiouſly. provided fx 


as the Legs or Wings of other Creatures: this, 
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| (8) To the foregoing, T ſhall briefly' sdd ſome Exampl 
of the ſpecial Provifion made for the Mofion of ſome An 
mals by Temporary Parts. 7 759 Toad: in their Tach 

fate have Tails, which fall off when their Legs are $0 

out. The Dacerta aquatica, or Water-Newt,' when Lou 

hath four neat ramified Fins, two on a fide, growing ol 

Hh little above its Fore-Legs, to. poiſe, and keep its Body u 
* right, (which gives it the reſemblance of LF rey Thor 
K .- | - which fall off when the Legs are grows; And the Vn 
3 and Aurelia of all 67 moſt ef the Taſedts Bred: in the Wate! 
3 as they have particulaf Forins, different from the Inſe: 
© they roduce ; ſo have alſo peculiar Parts afforded them 
= heir Motion in the Waters, Oars, Tails, and every f. 


- 


adapted to the Waters, which are utterly varied ih the 
E eis themſelves in their mature State in the Air." 
1 | _ =,*(9) Jam vero alia animalla gradiendo, alia -ſerpendo 
| Paſtum accedunt, alis celan, alis rande. Cie de Net 
1 or. I. 2. c. 47. £20371 e ee 
Compare alſo what Gal obſerves concettiitig the nin 
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Man and Beaffs, whoſe Occaſions require a large 
Room, have accordingly a ſwifter Motion," with 
proper Engines for that Service; anſwerable te 
their range for Food, their Occupation or Buſi- 
neſs, or their want of Armature, and to ſecure 
them againſt Harms (1oo- ). 
But for the Winged Creatures (Birds and Inſects) 
85 they are to traverſe large Tracts of Land and 
Water, for their Foed, for their commodious Ha- 
bitation, or Breeding their Young, to find places 
of Retreat and Security from Miſchiefs; fo they 
have accordingly the Faculty of flying in the Air; 
and that Keile of ſlowly, a long ora ſhore time, 
according to their Occaſions and way of Life. And 
accordingly their Wings, and whole Body are cu- 
tiouſly' prepared for ſuch'a Motion; as I intend 
to ſhew in proper place (11) | |\ 7 
Another remarkable thing in the motive Faculty _ 
f all Creatures, is the neat, geometrical Perfor- 
mance 6f it. The moſt accurate Mathematician, 
the moſt ilful in niechanick Motions, cant pre 
ſeribe a nicer Motion (than what they perform) to 
the Legs and Wi f. choſe. chat walk or fly (12), 
or to the Bodies of thoſe that creep (13). Neither 
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of Feet in Man, and in other Animals; and the wiſe Providi- 
on thereby made for the Uſe and Benefit of the feſpective 
Animals.” De . Parl. in the beginning of the third Book. 
(10) As I ſhall hereafter ſhew, that the indulgent. Crea- 
tor hath abundantly provided for the ſafety of Animals by 
beit Cloathiag, Habitations, Sagacity and Inſtruments of 
Defence; ſo tire ppears to be a Contemperament of their 
NAiition with theſe Pfoviſions. They that are well- armed 
and guarded, have 3 a flower Motion; whereas 
© "NN they that are deſtitute thereof, are fwifter. So alſo timid 
1 helpleſs Animals ate commonly ſwift; thus Deers and 
Hares :“ but Animals endowed with Courage, Craft, Arms, 


* 


e camthonly-tave a flower Vetion 
(11) See Boot VII. Chap. 1. 12) See Book VII. Chap. 


(14) Siguf 


mY }: the end. © (139 See n Nv 3 
Ree a OE. _— ©: 
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166 The. Motion, — Ch 
can che Body be more compleatly poiſed for the Sto 
Movjop: it is . every Creathfe, than it al. Nui 
7 :aRudlly is. aue largeſt Elephant to 
e ſmalleſt Mite, — find the. Body argfully bal. 
— 4). The Head not tog heavy, nor to, 
light for the * of the Body, norſthe ręſt of the 
Body for it (15); The Viſcera not left lgoſe, or ſo 
laced, as io ſwag, over - balance, or oyer- ſet rhe 
vs but an e {ek diftribored. yo. Wo 

_ rain the æguipoiſe o motiv Party 

alſo are admirably well xe i ic reſpect t tothe Cen, 

ter of Gravity; placed in the TER: Roint, fitteſſ 
to ſupport and convey, the Bod LN T: - Bvery ) 15 
beareth his trug ſhare of che Bodys Weight. An 
the Wings ſo nigely are ſet to the Center of. Gre 
Tits garen in that fluid Medium, the” Air, che 
Body is as truly n as vg e fei 5 bah 
kee! ie wich: 1 al Elon Scales. . . 
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4 400 Ble unquam aids Ober. een SE Nu 
nif nagnam non habuit 8 certe Natura babuit it 
animation pen mami con wag i pee * eam u- 
15 7 am nominat. en de 0E Part 2. c 16. 

— Make of the Bodięs of ſome Weter. . ſecmy 

— dict what I here lay, the Heads ads and ] lo ks of 
ome, as of Swans, Ducks and Geeſe ; and the pavers: Parts 
on . of the E and anbei, and ſome other 

a, ſeeming wo too heavy for the neſt of t their x Body 
— jnſtesd of being — — —— a „ at; oh 11 notab 
133 of the divine Art — Prov 7 hid + 
nice Accommodations to their way of po of fic « 
ve org Necks, ſee Bont VII. Ch 4 Note 9. 
ud as for ſac whoſe hinder Parts ſeem 0 over. balaner 
_ —— Parts, 3 they fly wirh their Bodies! in 
a ee ere &, this alſo is an excellent Accommodation to 
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of Life, which is Divi es thas 00G: Vid 5 
ola; + 9 TT DS 1 {599 ee 5 
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Stop, to Sit, and indeed to . any way, only 
with the help of ſo ſmall a Stay as the Feet (16) : 
vhoſe Mechaniſm of Bones, Tendons and Muſcles 


to this IT is my unc and I. 


by 0 H A 5.0 Ix. 

ary of the Phce allotted to the . Tribes 7 
ol T6658 pltoactcs 5 1s Moti of Andi let 
wy us in the next placeconſider the Place which 
the infinicely wiſe Creator hath appointed them to 
al Move and Act, and Perform the Offices of thg 


Creation in. 151 d hers we find every Particular 
well ordered. Parts of Lap Ferraueon Globe 
ft for an Animal to live un act in, are ſufficient- 


(unfit, one would think, for Reſpiratio 
ife) abounding with Creatures ficted for it: 
its rug a Abundant ſtored, and its Surface 
deſpread. The Earth alſo js Plencifully ſtocked 
all its Parts, where Animals can be of any Uſe 
Lot probably che Rafe Bowe Bowels thereof indeed, 

Parts in all | kelihgod ufifit for Habitation 
on, and where 4 living Creature would 
the World ; but the Se every 


be deu 


' where e ſtored; 
„But chat which is moſt conſiderable i in this Mat- 
- ter, and plainly ſheweth the divine Management 
jn the Cale, is, that thoſe Creatures are manifeftly 
Plea for the Place in which they are, and the 
ſe np he r R . ay 
{- 


, * — 
— ä 
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y ſtocked with proper Inhabitants: The! = F 
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Animals of our Globe had been made by Qhance, 
or placed by Chance, : orwithout the divine Provi: 
dence, their Organs would have heen;-otherwiſe 
than che 4 Are; and their Place and Reſidenee con- 


ohn, a, — . 


fuſed and jumbled. Their Organs (for Inſtance) 
cf Reſpiration,of Viſion, and of Motion would have 
fitted any Medium, or have needed none; their 
Stomachs would have ſerved any Food, and their 
| Blgod, and Covering of their Bodies been made for 
8 dr lime, or-only one Clime... Conſequently al 
the Animal World would have been in a confuſed, 
and diſorderly Commixture. One 
nimal would have N re abits- 
tion, and moſt of them Sa 92 . ol have 
| Hooked to one, of A few ®, + rhe up thei 
inthe Tem emperate 2 des only, and coveted one 
ood, the <aſieſt to be comè at, and moſt ſpeciou 
in ſhew ; $4 ſo would have poiſoned; ſtarved, of 
greatly 1 incommoded one another. But as the mat 
der is yaw ordered, the,Gtobe is equall 'beſpread, 
9 Ar no PH va nteth p fo er Inhabitants, not 

=; ures leftitute of a proper place, and al 
its Li lee. Tealch, and Pleaſure 
Eerſics of the” Terraqueous Globe is be- 
rent, SOIls, with Hills and Vales, 
ivers, 1.2 ape and' Pondbs;; - with Uiver 


$ eir Anima Inbabirants, "whoſe Or: 
4 if FIR 3 Kang re Addapted to 

uch an- es and 75 wot hofe- Food 
apd- Phyſick,- 5 Tracy: other Convenience of 
Life, is to be met with in that very Place appoint- 
fs f. The W ,th Atngibions (), e 

5 Inha- 


» Is:1 5 Thi. \ 
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31 Eft an admiratio FTE Beſttis aqualiburits,que 
gign mur in terra veluti Crocodili, fluviatileſque Te Nadine,, 


gquedamgue dp, bci nr aquam mul as primum. nit 
GT adn e ij Eu alan e os Gal. 
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hg. "Of A, 1869 
inhabitants, and thoſe on the Dry- land Surface, 
and the Subterraneous under it, they all Live and. 
A&'with Pleaſure, they are 7 nd flouriſh i 
their proper Element; and allotted 'Place, ' they 
want neither for Food, Clean „ or Retreat; 
which would dwindle and die, de oy, or Poiſot 
one another, if all coveted. the fame Element, 
Place, or Food. „9 In: 

a Nay, and as the Matter is admirably well or- 
dered; yet conſidering the World's encreaſe, there 
would not be ſufficient Room, Food, and other Ne- 
ceffaries for all the living Creatures, without ano 
ther grand Act of the divine Wiſdom and Provi- 
dence, which is the Ballancing the Number of Indivi- 
duals of each Species of Creatures in that place ap- 
pointed thieroco?” "ou which! in "my next t Chapter. 
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* FE Balance of Animals, or their due nw 
50 307 tie wherewith the am is en 


TT "HE whole Surface of our Globe afford 
„ Noom and Support only to ſuch a timber of 
all orts of Creatures. And if by their doubling, 
trebling,. or.-any. other Multiplication of their 
Kind, they. ſhould. encreaſe to double or treþle 
that number; they muſt ſtarve, or devaur one a- 
'hother. Thie keeping therefore the Balance even 
A manifeſtly x Work of che Divide Wiſdom and 
dee A hend the ef * of Life 


| enn | 
5 rere 7 N 6 — 8 W * a 
&, inis 2  feppeniniae-—(Palli], diinds eas . e- 


uti unt Hugiunt, cum 


al. "Jem, videre e 


imim aquam; quaſs naturalem 
ic. 9 Net N 2, c. 48. 
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ye” 300k:1V, 
hath determined de ife of all: Creatureseo ſuch 
2 Length, and their; eaſe g ſuch a Number, 
tional to their Iſe in the World. TherLifa 
8 is long, key their Increaſe: but 
Vthat means da not over: ſtock 
1 jour the _ —X is — 
Where the $15 great, by t Ley. 
hore the Re by their great Uſe, an = the fre. 
quent Occaſions there gte of them for Food to 
Nan, or other Animals. It is a very remarkable 
Ac of ha Divine Providence, that uſeful Crea« 
1 ae uced-in great plenty Cr), and others 
e prodigions and frequent Increaſe. of 
. boch; in and out of the Mater, may ex · 
plify the one: and tis obſervichſe in the other, 
* Creatures Jeſs, uſeful, or by their Yoracity 
pernicious, have commonly fewer Young, or do 
ſeldemer bring forth. Of which many Inſtances 
might be given in the voracious Beaſts and Birds. 
But there is one peculiar an Animal, as if made 
for a | particular, inſtance in o preſent une, and 2 
that is the Cuntur of Pers (2); 4 da How oft 
nitude, Strength pe nad Colaen 155 on- 
45 on the Sheep, and leſſer Cattel, but eve the 
Beaſts, yea, the very Children too. hf 
9 5 a0 cho molt 3 of Birds 
MOD 55 IT 4 S 6513 Ic 23740 
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n Is ew! Jo F gets me this decor, together 1 
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ul Bdather, of 0 ff. the * 12 ndore of Peru FA 
i, 6 met cr #his in about Las. 
nos far from Moc * as Maud in the e bot 
1 ing on 4 Clif, by _ Sea- "that it was 16 Feet from 
Ming to Wing ' extended : that tht Spaniſh ns fold 
om = chey ere 2 8 Birdt, Jef the Ponte” prog N 


8. (Sor) 1 Hits, Feet, 4 ther T9 C00, e 
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Chaps X Of Ann 173 
are they the moſt rare, being ſeldom ſeen, or only 
hu or a few, in large Countries; enough to ke 
Species, but not to over charge the Worle 
Thus the Balance of the Animal World is 
een all Ages kept even, and by a curious 
| rage fo juſt Proporaey between the in» 
T all, Animals, and the length of their 
Lives, the World is 8 all Ages well, bne 
not over- ſtored. One Generation paſſeth nu, an. 
c another Generation cometh (3), equally in. its 
m, to balance the Stock of the Terraqueous 
Globe in all Ages, and Places, and among all 
Creatures, that it is an actual Demonſtration. of 
out Savigur's Aſſertion, Matt. 10. 29. that the moſt 
ſiderable, common Creature, even a Sparrow 
15 tuo which are ſold for @ Furthing) doth not 2 
tbe Ground without our Heavenly Father. © 
This Proyidence' of God is remarkable in e 
Specigs of living Creatures: but that eſ] ecial Ma 
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Ber. Nad 2 temper an 2 thejr ps Ane 5 
the Talons, <pbich are given to the EE  thein Feet being ti 
wih Claws like an Hen. However their Beat is Prong eno 
to tear off the Hide, and rip up the Bowels of an Ox. "Jon of 
them: evil} attentht a Cow or Bull, and devour bim.. And 
bath ofton happened, that one of them 3 hath 2 Boys 
| of. ten or twelve Tears of Age, and eaten them. ir Colour 
#s black and 7 oa a Magpie. It is well there are bat few 
j. them, for if they 2 they <vould very much deftre; 
he Cattle.'> They peg fo N of: their Heads a 5 
pot pointed lik that of 2 C f 75 even in he form. 
1. ben * 22 to Alight Fr om. the Air, they mg 
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ſo equally all the World over, deſerves our eſpę 
| . In the beginning of the World, 
and ſo after Noah's Flood, the Lon > e re peel 
às it was of abſolute Neceflity to re i 


peopling of the new World, 0 is a ſpecial K 15. | 


ftance of the Divine Providence 3 ts ate (4). 


And the ſame Providence appe Fin che follow- | 


ing Ages, when the World 15 Die well peo- 
pled, e comin6n' Age ö rv 

td 120 Years, (Gen. 6.3.') in proportion to the 
Ocecaſions of the World ar that time. And laſtly, 
when the World was fully peopled after the Flood, 


as it was in the Age of Moſes, and ſo down to our 
NO time. 7 AY the common Nia 


3 «3 y 2 K — o : „ 2 5 hs 


© (4) The Divine. Br 3 ly 
0 ivine. rovi o « 82 pear a1 in the 


| Longeyity of Man immediately after 
ut allo in their different Longer at thoſe two IT 
1 after the Creation, when the World was to be 
| — Man and one Woman, the A — the great- 
| BY thoſeon Reeord-was 900 Years pwards. But 
185 ons Flood, U en re were three Peron : by whom 
the World W be ed, none of . Patriarchs, ex- 


of Shem's bevel Saiah, and Fler 
al that Age; rs in the firſt Century po the 
Flood. But in * 8 Century, we do not find any 
teached the Age of 240. And in the third Century, (about 
the latter end of which Abrabam was born,) none, exceps 
Vera. arrived to 200 Years. 3 which time the World was 
ſo well peopled, (that part of it at Jeaſt where Abraban 
Awelt, ) th they had built Cixiey, a$d began to be cantoned 


ings; ſo that they were able to wage War, four Kings 
five, Gen. 14. Gs if the Accounts of Anian, enger . Ma- 
met bo, _ — rs, yea Afriranus be to be credited, the World 
| was fo wel pled, even before the times we ſpe 
th afford Hr 2 Numbers for the great Kingd| T5 "* 
Hr, Eeypt, 2 8 Tr learn _ . with 
greet reaſon, r 
Tf the Reader t — 2 12 e . of the in- 


ereaſe of Mankind in the three firft Centurics after the Flood: 


be may find eee 


3 a % 
- 


== 0/6 sas 5 Book . 


Man Fin 


ge Fer Nee Nes to 1 e of 500; and N the chree 


s diftin& Nations and Socictics, under - their reſpe Nang | 


Chap, X- 5 wf Animas, 171 \ 
an £0 6 .or 89 Years (5), ( the Ag 8 7 
by 4 ion Pſal: 90, 1d 5 Hs I fay,) 1 mali 
an appointment of the fame infinite Lord a0 bah . 
leth the Watld. For, by this means the en 
World is kept at a convenient Stay, neither te 
full, nor too empty. For if Men tis generali - 
of chem, 1 m an) Wei to live now to Mebaſalal's. 
* of 969, js 5 haz; Ade 8, an af 
| tet 
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fo oy Ver, aud Fetabiut, "topk Ariel 4 Neft ub ine | 
rly begi Sine ſof the yrian Monarchy, as alſo Read 
OS for placing brabam near 1000 Years after the Flood, 
in cy ml tel Biſhop Sillingfieet's Orig. aer. Book III. 
SE... 
f 185 That the cemman Age of Man hath been the lame" in 
all Ages ſince the: World was peopleda is mänifeſf from 
* as well ag ſacted Hiſtory, Tg paſs by others; 
lived te the: Age of Si, and ns actohuted an old Man. 
d thoſe which Pin reckons up f par b. Ls 2s nine — 
p es of lon Life, may for the moft Jour 
gy ra fl eng, eſpecially 1220 Flo 5 kek g rave et 
lik un oi hath. given 8 45 nces in his Hi- 
5 0 ban & 45 $: 11 C. 8g 90 on Hiſtory. 7,of Sf 
2 ir ̃ 85 Among ot ers, one is. of Twe ve 
Tenints of F Mr. Bid 's, that i gether. 1 5 7255 Tears 
of Age. But tlie mo co fiderab 1 2 0 es of A ed 8 
ſons among tis, is of old Parre o 2 ire, W ed 152 
Years oaths, accord 71. to the Lear ne Dr: 6, Harvey's $ Ac- 
count ; ahd Henry F 75 2 f Torkſbire, ag | lived 169 Years 
accorditgt to the Account « of, my lear ed and 2 reed 
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Dr: Di Taste Reben: 273 dl py * ers, ſee 
| Hbridg. 72. Tran. * A l cat Age of Passe 0 
1. 4 an O op. The 2 4 t Reverend 
Mr. lArton e two Pariſhes ot Kinardſey an d Don- 
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if we 256} Eta North i into Hand, we ſhall. find 
vers e for their Eres cat Sl which I ſhall | pre= - 
n 


one, dern Example of one 


go out to Sea Rien In his little Boat, 
he 8 1 bars old ; and is 9 25 of no oth 


e N bert N 13 Sir Sitheld Pre 


171 of ih W aol 


ter the Flood, of 15 177 Years, the World would be 
too much over: run. Or if che Age of Man, was 
d to that of divers other ES to ten, 
ewentys or thirt Years. only, the chop 44 then of 
5 Mankind 128 xl 47 4 at the _ 
10 mentions s Balance i 55 ey 
d Death Bee an equal pace. ace equa, 
I le great and Bae pe and fo ma eſs 
11 ungen of the Divine — e that 1 
ſhall ſpend ſome Hemarks upon it. 
It appears from our beſt el Ot th 
tors, that i in N 3 Parts eee e | 
3 14 the f 
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„As for Fofeigizets, the ' Efamp —— be endleſs, abd 
therefore" chat of Job. Ottele 3 ſaffice,” 7 was as. f 
mous for his Beard, as for Miri $2: 3. 4 —— f Age; He 
but two Brabant Fils Beard War 
2 Ell Tong. T0 His ad 1 let ſeen i He 
u. Germ. T. OB. i053 YEA 1 
he 50% 2 Bae els of hn 6 th it ted g 
fy hel | 2 2 certain Medieige, d man 7 othe 


EY toes + 


ſerious 0112 are rol 5 his 
280 ts how the | F ih tury but 
one wad efore i 15 1 d wit 4 
Enſen, B op 17 2115 i be fore that, 5 12 28, 
n an dconverſed with b Lon of ; ian Archbiſpoy's gent * 


mam; and by bthers at « el: Ge 
ft 4 to fo e e El 2 14 be. nay 


eee d 5,6 be lene. 5 
me of a es, int carne kewill's A 
= . 181, where 19 Ag th 12 $ zthor's 
pibion of the Cauſes''of the .Brevity [ Tow h of Hu- | 
18 735 et to: 4 tob | 


mane, Life. The. Brevity thereo „1 
25 too os Rem ls 


| kent Education, 
1 ong. 


king fir 7 
 Flages, but aboy 12 e Las 5 en 8. 


.quors, pe, Thy L gary of  aſcribes 
emperance in Meat 3 rink, 2 9 Body, 
uſe of Saffeon add Ns e y r Devi 


W indo, lefs Phy more! ee 
; . e Propottio ; | wages 
2 4. 7 In age * of Zorn, may 15 fot av 
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che lame is thirqug out the World; that, I ſay,) 
there is a certain Rate or Proportion in the — 
gation of Mankind. Such a number Marry (72 ſb 
many are Born, fuch a number Die ; in proportion 
ton to the number of Perſons in every Nation, 
County, or Pariſn. And as to-Births, two things 
are very conſiderable: One is dhe he Prora 2 


r . $21 


* | ad * . 4 * 
4 _ . * 
3 . 4 #7 s ov * 
; ' eq” $4 MY » 4 to, S 
* 4 1 1 bd 
236 a+ 7 , 
10 ces. s 
- P * 5 . 
* 
844 : 4 = k 
1 = 
. > —— —— —— — 
þ o 0 82 4 ” - 


+1 va; 208 7 


[Howoftire,"f from 1769 to 7675 ite 
rte in B. 1560 to — Iro 
— Ken 3560 fo 16 649. 1 


. on the Ms in in 697. 1215 * 
Old, middle, and lower Mar Marck in 71650 1 19 to 1 
m. of the E. ot Braygenburg. in 1888 1 to 37 
22 Ste, mm 408 to. W l 
1 Ls. and — 4 * 5 


which Table 1 625 from Major Graumt's Obſervations 1 ; 
the Pill of Mortalit , Mr. Ling 8 7 in ook % | 
De, Davenant's ays, an what na put togetner 
my ingenious ite: Mr. Loqthorp, in his Anlegen. 55. 3. 
668. and * Regiſter of Upminſter. 1 That from Aynho- 
Legiſter i in Nortbampton ſhire, I had From! he 122 R 8 
the learned and ingenious Mr. Waſſe : was promiſed 
ſome. Accounts from the North, and diver wed 4 Parts of * 
this Kingdom, but have 1155 . received them. 
«0 The prece ding. Table ſhews, that Marriages, one with 
r, do. cach of them produceabout four Bj rths, not 
3 in Eugland, but in 2 Parts of Europe aMo. 
d by Mr. King's, Eſtimate, (the beſt * 
2 any, being derived 4 1 the beſt Accounts, ſu 
* Marri 185, Birth, * Borial-Act, the Poll- Books, 
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i876 _. of the, No 
Males and Females (8) ee ide P 
not an uncertain, acci ws 
ures, but nearly equal. other ching i 
fow more are Born than are ie, e 
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—_ 1 J Pr I in Naa vas 4853 1. nu 
ki fig of 72 P. eople ebenda be 45001 five th 
EET an half; of — about 41000 annually marry. 
. to hat might be farther remarked concerning Marri- 
| ages, in regard of the Rights and Cuſtoms of ſeyeral Nati- gi 
ens, the 44 to which divers Nations limited Marriage, &c. 
at wonld be Yrs And too 1 uch out of the way to men- Ba 
Hori the. 1 ſhall only therefore; for the 22 7 dy 
ſion, ales — 7 the . a rey 
etas ſalaciſſimus Fupiter 7 2 | 
marius fad: & ei Lex Fapia bal am impoſuit ? 2 my 
Inſtit. —.— x6. By 7 — Lex 2 7 Men 2 krebs l 
' fo tfiatty after 60, an omen after 30 Years o * tri. 
Major Gr Graunt, 2 Seelen om to Ye n. ful 
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be 10 Malen 4 Fema By e latter makes in 08402, 
10 * to be wo Females: in "other" Cities and F 
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7 FF. 225 5 ny uae Boden 10 1. Law is 2 Let 
: than Habumetiſm and £ erg that allo it. Chap s. es 
This Proportion of 14 to 13, I imagine\is nearl 288 
2 no to the Bi Is = we _— with, as we al 
95 822 In the 199 fox example, of my own WW : 

e lie ha - Ba Hals of Mal ex and Females 5 

& near 55 pe ing 628 Males, and 623 Females in ll 

at time; yet there ade Baptized 709 M es, and bar 675 


Fen + hich. is I3 Females to, 13.) Males. © Which inc- . 
WS, dat, on! onh , Thar dune Man ou _ to have but hi 


ife, but a every Woman may, out le ; 
Sam) Nh ah 19 875 if ſhe doth _ "bat Hen fe e- _ 
= of Vertue, 2D Denial, &4.". Alſo this Sürpl 275 Iio 
Mabe! is pairs ul ful. for the Suppli . of War, the Seas and bot! 
ot ces of the Men above Thie Women. * the 
ey this is a Work 'of the Divine dence, and jet Mot 
Ma fret 4 Chance, is well made ont by the Fe ws of Mt'y 
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Chap. X. 0 Animals). 2 
tain place (9). Which is an admirable Proviſion 
for the extraordinary Emergencies and Occaſions 
of the World ; to ſupply unhealthſul Places, where 
Death out-tuns Life; to make up the Ravages of 
great Plagues, and Diſeaſes, and the Depredations 
of War and the Seas; and to afford a ſufficient 
number for Colonies in the unpeopled Parts of 
the Earth. Or on the othet hand we may ſay, that 
ſometimes thoſe extraordinary Expences of Mari- 
kind may be not ofily a juſt Puniſhmerit of che 
Sins of Men, but alſo a wiſe Means to keep the 
Balance of Mankind even; as one would be rea- 
dy to conclude by eonſidering the Aflatick, and 
other the more fertile Countries, where prodigi- 
dus Multitudes are yearly ſwept away with great 
lagues, and ſometimes War, and yet thoſe Coun- 
tries ſo far from being waſted, that they remain 
full of People: _ And 


Fobn, that for elghty two Years funnihg, more Miles ſhall 
be botn tllan Females: and giving all Allowances in the 
omputation to Thomas's ſide, he makes the odds again 
Thomas, thiat it doth not happen ſo, to be near five Millions 
f Millions, of Millions, of Millions to one: but for Ages of 
ges (according to the World's Age) to be near an infinite 
Number to one againſt Thomas. Vid Phil. Tranſ. No. 328. 

(9) The foregoitg Table ſhews, that in England in gene- 
jal, fewer Die than are Born, there being but 1, Peath to 
12 Births, But in London more Die tha dte Botn. So 
by Dr. Davenant s Tables, the Cities like wife and Marker- 
owns bury 1, 4, to one Birth. But in Pant they out- do 
nden, their Deaths being 14 to one Birth : the reaſon of 
which I conceive is, becauſe theit Houſes are more crowd 
| than in London. But in the Villages of England, there 
are fewer Die than arc Born; there being but 1 Death to 
1188 Births. And yet Major Graznt, and Dr. IS, 
doth obſerve, that there are more Breeders in London, and 
he Cities and Market-Towns; than are in the Country, 
otwithſtanding the London Births are fewer tlian the Coun- 
ty; the reaſon of which ſee in Graunt, Chap: J. and Da- 
renant ubi ſupr. p. 1. 32 
The Wy Kefer 1 ſhall make from the foregoing Table 55 
ſhall be, that we may from — judge of the 1 | 
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„ O the Nanbe,  BookV 
And now upon che 'whole Matter, what is al 
this but admirable and plain Management? Wha 
can the maintaining ty et J Ages Ard Pla 
ces theſe Proportions of Mankind, and all othet 
Creatures, this Harmony in the Generations of 
8 Men be, but the Work of one that ruleth the 
"HOP: World! Is it poffible that every Species of Ani. 
mals ſhould ſo evenly be preferved, proportionate 
to the Occaſions bf the World? That they fhoull 
be ſo well balanced in all Ages and Places, 'with- 
out the help of Almighty Wiſdom and Power 
Hou is it poſſible by the bare Rules, and blind Ad 
of Nature, that there ſhould be any tolerable Pre 
portion; for Inſtance, between Males and Females 
either of Mankind, or of any other Creature (io) 
eſpecially ſuch as are of a Ferine, not a Dome: 
ſtick Nature, and confequently out of the com. 
mand and management of Man! How could Lif 
and Death keep ſuch an even pace through all the 
Animal World! If we ſhould take it for granted 
that, according to the Seripture-Hiſtory, th 
World had a Beginning (as who can deny ir (11) 

or if we ſhould Iuppoſe the Deſtruction thereof b 


\Noa 


neſs of the Places there mentioned. If the Year 1698 wi 
the mean Account of the three Marcks, thoſe Places bid tle 
faireſt for being moſt healthful ; and next to them Aynbo au 
Cranbrook for Engliſh Towns 
(10) Paid loquar, quanta ratio in beſtiis ad perpetua 
conſervationem earum generis appareat ? Nam primum ali 
Mares, aliæ Foemine ſunt, quod perpetuitatis cauſa mathind 
ja natura eff, Cic. de Nat. Deor. I. 2. c. 17. 
(11) Altho' Ariſtotle held the Eternity of the World, j 
he ſeems to have retracted that Opinion, or to have had Maly 
different Opinion when he wrote his Metapby ſeks; for ii 
his firſt Book. he affirms, that God is the Gene and Begin 
4 ning of all things and in his Book de Mano, he faithi 
 - Theres no doubt but God is the Maker and Conſervator of 
 #hings in the World; And the Stoicks Opinion is well know! 
who ſtoutly aſcribed the Contrivance and Beauty of th 
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ever be made out, without allowing an infinite 
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wens, Anti Earth, and all Creatures; t à wile intelligent 


gent. Of xvhich-Tily gives a large Account in his ſecond 
jak ae Mer. Peg, in the Perſon of Ban. 
(13) eh Bis in Note 7; obſerved, that the ordinary 
Late of the Dqubling or Incfeaſè of Mankind is, that every 
artiage, dne with another} produces about four Births; 
5 much —_— _ 2 Earl 2 Aben 
j thirty two Sons and eight Daughters, and being 
I es Many oirh rhe Emperor Henry II. 2 
2 NN only one e and his thirty two 
ons. Jeane many others t be added; but one o 
he moſt remarkable Inſtances 1 have. any where met with, 
that of Mrs. "Hqnywood, mentioned by Hakewll, Camden, , 
nd other Authors 3 but having ngw.before me the Names, 
vith ome Remarks (which I * from a pious neigh 
jonting Deſcendant from the ſame Mrs. Honywood,) I ſhall 
ive a mote particular Account than they. Mrs. Mary Ho- 
wo Wer Alen ter, and one of the Co-Heireſſes of Robert 
ltwaters, Eſq; of Lenbam in Kent: She was Born in 1527, 
arried in 41 1725 1543. at ſixteen Years of Age, to her 


ay Husband Robert Honycnood, of Charing in Kent, Eſq; 
he died in the nincty third Year of her Age, in May, 1620. 
£1"She had fixteen Children of her own Body, ſeven Sons and 
Mite Daughters 3 of which oge tad. no Iſfue, three died 
dung, and the youngeſt was flain at Newport-Battle, Tune 
Wo, 1600 Her By 5” Children in the ſceond Generation 
thhrere One Hundred and Fourteen; in the third Two Han. 
N Ated 
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45 "conclude . "this Ovſerrationwith the Pal. 
miſts Words, Pfal. 5 11575 29, 30. Thor hide eth Fact, 


all Creatures are troub 24 bou takeſft away their Breaih, H 
they Die, and return y0'rheir Pe- "Thos ſeudeſt fort 1 
thy Spirit, they @ are Created, and rho Ab Far i 
rat rig Sag ano” ee e m 
401 2 1 erben ge . — 4 2 TON | . — ſe 
en I, And 1 
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Tt LE 1 telle tion of he Pſalmif 
mindeth me of another thing in commont 
Animals, that pertinently falleth next under Cor 
ſideration, which is the Appointment of Food, mes 
tioned in ver. 27, 28, of = laſt cited 104 "Phat 
Theſe [Creatures] wait all upon thee: that thou may 
give them their Meat in due Seaſon. That 'thou yiv 
25 "hy gerber; a abe 3 thy Hand, Ws 
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eee — arr m 
dred and Nabe n "ld Nine in the fourth Genem 0 
on. So that he could fay the ſame that the Diſtick dot! 
made 175 one of 9 Dalburg” s Family of Bai: 10 m 
Pg | 
Mater ait Nate, lic Wire, filia Natan ': V 
5 6 
uv — Nate Plangere Fi F liolam. | DER fc 
4. 4 
Riſe up Daughter, wag to thy | Daughter, for ber Dough 
5 . 
Daughter hath z Da ORE Mrs. - Honywood * a very pi 
ons Woman, afflicted, in her declining Age, with Dcſpai 


in ſome meaſure; concerning; which, ſome Divines nc 8 
_ difcourſing with her, ſhe in 4 Paſſion ſaid, She war as ct 

tainly damned as this Glaſs is broken, throwing: a-Venia 
Glaſs againſt the Ground, Bing, ſhe had then in her Han 


— Glaſs eſcaped brea ius, as credible Witneſlcs's TT 
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filled with good... The ſame is again aſſerted in P/al- 
145. 15, 16. The Eyes of all wait upon thee, and thou 
iveſt tber their Meat in due Seaſon. Thou openeſt thy 
Hand „ and [atisfieſt the deſire of every living thing. © 
| What the Pſalmiſt here aſſerts, affords us a glo- 
a rious Scene of the Divine Providence and Fink cv 
ment. Which (as I have ſhewed it to concern it 
ſelf in leſſar things) ſo we may preſume doth ex- 
ert it ſelf particularly in fo grand an Affair as that 
of Food, whereby the Animal World ſubſiſts. And 
this will be manifeſted, and the Pſalmiſ's Obſer- 
vations exemplified from theſe ſix following Par- 
ticularss. „ 5 

1. From the ſubſiſting and maintaining ſuch a 
large Number of Animals throughout all Parts of 
the World. ; ; | 7 4 —— 7 13 4 A# 

2. From the proportio 
the Eaters. - TR 3 
3. From the variety of Food ſuited to the vari- 
ety of Animals: or the delight which various Ani- 
mals haye in different Food. ©. 

4. From the peculiar Food which peculiar Pla- 
ces afford to the Creatures ſuited to choſe Places. 

5. From the admirable and curious Apparatus 
made for the gathering, preparing, and digeſtion 
obo, Ad. 7 EE nn 
6, and laſtly, From the great Sagacity of all Ani- 
mals, in finding out and providing their Food. 

1. It is a great Ad of the Divine Power and 
Wiſdom, as well as Goodneſs, to provide Food 
for ſych a Wodld of Animals (1), as every . 
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(1) Paſtum animantibus large & copiose natura aum, qui 
cuique aptus erat, comparavit. Cic. de Nat. Deor, I. 2. e. 47. 
Il Deus eft,---qui per lotum orbem armenta dimiſit, qus 
gregibus whique pa ſim vagantibus pabulum preftat. Benee. de 
l e 8 
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gag the Terragueous Globe; on the dry Land, 
and in the Sea and Waters; in the Tortid an 
Frozen Zones, às well as the Temperate.” That 
the T emperate Climates, or at leaſt the fertile 
Valley and oy M08. plentiful} Regions of the 
Ear: tho uld afford Subſiſftance to many Anitnal; 
may appear leſs wonderful Perhaps.” But that in 
all other the moſt unlikely Places for 58 ſuf 
ficient Food ſhould be af orded to fuch-a ptodigt. 
ous number, and [9 great variety of Beate, Birds 
Fiſhes and Inſects, is owing to that Being, who 
hath as wiſely adapted their Bodies t0 chef Place 
and Food, as well ag provided Food for their Sub. 
ſiſtence there. 

But I ſhall leave this Conſideration: „ becauſe i 
TM 0. be fat illuſtrated, ed, under the following” Points; 

oceed, 


90 "Ts conſid lar che a Wale of of f ae ani 
genera y enough, or ſuch'a "ſuthe nicy,' as may 
:[tiled a Pan, but not ſuch 4 8 ex Ode 
to walt and corrupt,and thereby annoy theWorld 
Jar that which 1 15 Lo layed remarkable here i, 


hat among the great variety of Foods, the moſt 
uſeful is = moi — you oft 1 now 
rOpagate olt patient © ther, an 
[= gaser Aube dee en, Eaters (fori in. 
tance) are many, and devour mach; ſo the Dry: 
Surface we find naturally every where almoſt 
carpeted orer with, Graſs, and' other agreeable 


. wholſome Plants; propagating hernfelves in 2 


manner every where, and ſcarcely deſtroyable by 
the Weather, che Plough, or or any Art. 0 like- 


wiſe for Grain, eſpecially ſuch as is moſt uſeful, 


how eafily' is it cultivared, and what Ericreaſe- doth 


it hooduce? : Plus Fx mple of Whey, {(2) is 2 ſuf- 


0 ficient 


(2977 Tritico u 77577 eſt Ternities, hoc ei Natura —— quoniam 
es wraxims alat A K at cum 6 modio, # fi 2 1% 
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Chap. XI Of Animals. 183 
ficient Inſtance in this matter; which (as that cu- 
rious Heathen obſerves) being principally uſeful 
to the fupport of Man, is eaſily propagated, and 
in great plenty. And an happy Faculty that is of 
it, that it can bear either extreams of Heat or 
Cold, fo as ſcarce to refuſe any Clime. 

3. Another wiſe Proviſion the Creator hath 
made relating to the Food of Animals is, that va- 
rious Animals delight in various Food (3); ſome 
in Graſs and Herbs; fome in Grain and Seeds; 
ſome in Fleſn; ſome in Inſects; ſome in this (4), 
ſome in that; ſome more delicate and nice, ſome 
voracious and catching at any thing. If all delighe- 
ed in, or ſubſiſted only with one fort of: Food, 
there would not be ſufficient for all; but every 
variety chuſing various Food, and perhaps abhor- 
ring that of others, is a great and wiſe means that 
every Kind hath — 5 and oftentimes ſome- . ' 
what to ſpare. „ 33 260 en. 
SEL PETS 
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lum---150 modii reddantur. Miſit D. Auguſto procurator--— 
ex uno grano (vix credibile dictu) 400 paucis minus germina. 
Mi ſit 6 Nevoni ſimiliter 340 flipulas ex uno grano. Plin. 
Nat. Hiſt. 1. 18. c. 10. | Gn 2 
(3) Sed illa quanta benignitas Nature, quid tam multa ad 

| veſcendum, tam varia, tamque jucunda gignit ; neque ea uno 
i tempore anni, ut ſemper & novitate deleftemur & tojia. Cic. 
: de Nat Det. Þ4.e. $37 05 £05 76 0 IRONS eg 

t (a) Swammerdam obſerves of the Ephemeron-Worms. tha 

; 


their Food is Clay, and that they make their Cells of the 
ſame, Upon which occaſipn he ſaith of Moths, that eat 
Wool A There are tuo things very conſiderable, 

1. That the Cells they male to themſelves, wherein they live, 
and with which as their Houſe, :Tortoiſe-like, they: move from 
Place to Place, they make of the Matter next at hand. 2. That 
they feed alſo. on the ſame, therefore. when you, find. their Cells, 
or rather Coats or Caſes to be made of Yellow, Green, Blue or 
 Black-Cloth, you will alſo find their Dung of the ſame Colour. 
Swammerd. Ephem. vita. Publiſhed by Dr. Tyſon, Chap. 3. 
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184 Of the E, Bock IV. 
It deſerves to be reckoned as an Act of the Di: 
vine Appointment, that what is wholſomę Food 
to one, is nauſeous, and as a Poyſon to another 
what is a ſweet and delicate Smell and Taſte to 


one, is fœtid and loathſome to another. By which 


means all the Proviſions the Globe affords are well 
_ diſpoſed of. Not only every Creature is well pro- 
vided for, but a due Conſumption is made of thoſe 
things that otherwiſe would encumber the World, 
he in the way, corrupt, rot, ſtink and annoy, in- 
ſtead of cheriſh and refreſh. For our moſt uſeful 


Plants, Grain and Fruits, would mould and rot; 


- thoſe Beaſts, Fowls and Fiſhes, which are reckon: 
ed among the greateſt Dainties, would turn to Car- 
rion, and poyſon us: Nay, thoſe Animals which 


are become Carrion, and many other things that 


are noyſome, both on the Dry-land, and in the 
Waters, would be more grievous Annoyances, and 
— Diſeaſes, was it not for the Proviſion which 


de infinite Orderer of the World hath made, by 


Fauſing theſe things to be ſweet, pleaſant, and 
vholſome Food to Tome Creature or other, in the 
place where thoſe things fall: to Dogs, Ravens, 
and other voracious Animals, for inſtance, on the 
Earth; and to rapaciaus Fiſhes, and other Crea- 
tures inhabiting the Waters. 

Thus js the World in ſome meaſure kept ſweet 


and clean, and at the ſame time divers Species of 


Animals ſupplied with convenient Food. Which 
Providence of God, particularly in the Supplies 
afforded the Ravens, is diyers times taken notice 
of in the Scriptures (5); but whether for the Rea- 
ſons now hinted, or an . 


hi pecial Reaſons, I 
hall not enquire. Thus our Saviour, Lule 12. Jy 
* Vir the . ; | £ | Bie 
Celan the Ravens ; for they neither ſow nor reap, r 
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neither bave Storehouſe, nor Barn, and God feedeth 
them. It is a manifeſt Argument of the Divine 
Care and Providence in ſupplying the World with 
Food and Neceſſaries, that the Ravens accounted 
as unclean, and little regarded by Man, deſtitute 
of Stores, and that live by Accidents, by what 
falleth here and there; that ſuch a Bird, I ſay, 
ſhoyld be provided with ſufficient Food; eſpeci- 
ally if that be true, which Ariſtotle (6), Pliny (7), 
and e/£ljan (8) report of their unnatyral Affection 
and Cruelty to their Young : © That they expel 
« them their Neſts as foon as they can fly, and 
ee then drive them out of the Country. 
Thus having conſidered the wiſe Appointment 
of the Creator, in ſuiting variety of Food to va- 
riety of Animals: Let us in the | 
4th place, Take a View of the peculiar Food 
which particular Places afford to the Creatures 
inhabiting therein. 
It hath been already obſerved (9g), that every 
Place on the Surface of the Terraqueous Globe is 
ſtocked with proper Animals, whoſe Organs of 
Life and Action are curiouſly adapted to each re- 
ſpective Place. No it is an admirable Act of the 
ivine Providenee, that every Place affords a 


proper Food to all the living Creatures therein. 


All the various Regions of the World, the different 

Climates (10), the various Soils, the Seas, the 
5 . , Waters, 
- — — - | 

(6) Ariſtot. I 9. c. 31. Hi Animal. 

(7) Pliny affirms this of the Crow as well as Raven: Ce- 

teræ omnes Ci. e. Cornices] ex eodem genere pellunt nidis pullos, 


ac volare cogunt, ſicut & Corvi, quj - -robuſtos. ſuos fetus fu> 


gant longias. Nat. Hiſt. I. 10. c.12, 

(8) Var. Hif. | 
(9) Chap. 9. | 3 
(10) Admiranda Nature diſpenſatio eſt, ut aliter, alioque 


. modo, tempore, & induſtria colatur terra Septentrionalis, alifey 


Ethiopia, &e. road Aquilonarer, bos certum eft, in pleriſ- 
„ ES  _ fo 


FE Of the Food Book IV. 
Waters, nay our very Putrefactions, and moſt na- 
ſty Places about the Globe, as they are inhabited 
by ſome or other Animal, ſo they produce fome 
proper Food or other, affording a comfortable 
Subſiſtence to the Creatures living there. I might 
for Inſtances (11) of this bring the great variety 
of Herbs, Fruits and Grains' on the Earth; the 
large Swarms of Inſects in the Air, with every 
other Food of the Creatures reſiding in the Earth, 

or flying in the Air. But I ſhall ftop at the V. 


ters, becauſe the Pſalmiſt, in the fore cited-104th 


Pſalm, ſpeaks with relation to the eſpecial Provi- 
ſion for the Inhabitants of the Waters; and alſo 
by reaſon that many Land-Animals have their 
chief Maintenance from thence, 

| > f 


ds. * 


e agris Veftrogotborum, parte objecta Meridionali plage, Hor- 
8 Dierum ain — e had hoe 
oft A fine Funii uſque medium Aaguſti, aliquando celerixs. Ex 

namque maturitgs ex ſoli natura, aeriſque clementia, ac bu- 
more lapillorum fovente radices, Soleque torrente, neceſſario 
provenit, ut ita naſcatur, ac maturetur, taleſyue ſpice ſex or- 
dines in numero ariſtæ babent. Ol. Mag. Hift. I. 13. c. 8. 
Prata & paſcua tanta Inxuriant graminum ubertate, ac di- 
 verſitate, ut neceſſum ſit inde arcere jumenta, ne nimia her- 
arum eſu crepent, &c. Id. ib. I. 19. c. 3. 
(11) Among the many noble Contrivances for Food, that 
univerſal Aliment, Bread, I cannot but attribute to the Re- 
velation, or at leaſt the Inſpiration of the Creator and Con- 
ſervator of Mankind; not only becauſe it is a Food uſed in 
all or moſt Parts of the World ; but eſpecially becauſe it is 
of incomparablc Uſe in the great Work of Digeſtion, great- 
ly affifting the Ferment, or whatever cauſes the Digeſtion 
of the Stomach. Of which take this Example from thc 
noble Mr. Boyle. © He extracted a Menſtruum from Bread 
alone, that would work on Bodies more Compadt than 
« many hard Minerals, nay even on Glaſs it ſelf, and do 
* many things that Aqua-jortis could not do. Let by 
% no means was this fo corroſive a Liquor as A. E, or 2 
4 the other acid Menſfiruwms'. Vid. the ingenious an 
learned Dr. Harris's Lex. Tech. verto AMenfiruum, where 
the way of preparing it may be met with. 
5 | F.- — N Ee (12) Pal. 
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No one would think, that the Waters were a 
very unlikely Element to produce Food for ſo great 
2. Number of Creatures as have their Subſiſtence 
from thence: But yet how rich a Promptuary is 
it, not only to large multitudes of Fiſhes, but alſo 
to many „„ y- „Inſects, Reptiles, 
and Birds! From the largeſt Leviatban, which the 
Pfalui faith (12), playetb in the Seas, to the ſmal- 
leſt Mite in the Lakes and Ponds, all are plenti- 
fully provided for ; as is manifeſt from the Fatneſs 
of their Bodies, and the Gaiety of their Aſpect 

And the Proviſion, which the Creator hath made 

for this Service in the Waters is very obſervable; 
not only by the Germination of divers aquatick 
Plants there, but particularly by appointing the 
Waters to be the Matrix of many Animals, parti- 
kun of many of the Inſect-kind, not only of 
ſuch as are peculi⸗ 2 ty. WARES, but alſo 2 ma- 
oy appertainingro the Air and the Land, who, b 

ns 2 to the Waters, delight to * | 
about them, and by that means become a Prey, 
and plentiful Food to the Johabitants of the Wa- 
ters. And.beſides theſe, what prodigious Shoals 
do we find of minute Animals, even ſometimes 


diſcolouring the Waters (13)! Of theſe (not only 


in the Water, but in the Air and on Land) I have 
always thought there was ſome more than ordi- 


« * , 
; g 
ys A © 8 * — * 
— — _ — = — . K ct _ 
= * 


I (12) P/al. 104. 26. 


(13) The Inſects that for the mot part diſcolour the Wa- 


ters; are the ſmall Inſects of the Shrimp-kind, called by 
Smammerdam, Pulex aquaticus arboreſcens. Theſe I have 


often ſeen ſo numerous in ſtagnating Waters in the Summer 


Months, that they have changed the colour of the Waters 
to a pale or deep Red, ſometimes a Yellow, according to 


the Colour they were of. Of this Swammerdam 2 
4 him by Dr. Florence Schayl, viz. & aliquan- 

Studiis intentum, magno quodam & horrifico rumore faiſe 
„ | . COR fur. 
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nary Uſe intended by che All.vife Creator. And 


having bent ROY tf my Obſervations that way, 
I have evidenny ound it accordingly to be. For 
be they never ſo n 

nimals ſerve for Food to ſome Creatures or other. 
Even thoſe Animalcules in zhe Waters, difcovers- 


tion than pleaſure ſeen (14). .; . 


others there, as I have often with no leſs admira- 


* 


» 0 d 5 , 
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turbatum, & ſimul ad cauſam tj inquirendam excitatum ; 
verum fe vix eum _— ſurrexiſſe,cum Ancilla xjus pene ex- 
 animys adeurreret, & multo cum ſin gultu referret, omnem Lug- 
duni LBatavorum] aquam eſſe mutatam in ſanguinem. The 
cauſe of which upon Examination he found to be only from 
the numerous Swarms of thoſe Pulices. ' V. Swamm. Hiſt. 
Inſett. p. 70. li V 
The Faule of this great Concourſe and Appearance of 
thoſe little Inſe&s I have frequently obſerved to be to per- 
form their Coit ; which is commonly about the latter end 
of May, and in une.” At that time they are very veherc- 
' -ous, fricking and catehing at one another; and many of 
them conjoined Tail to Tail, with their Bellies inclined one 
4 i oe et. 
At this time alfo they change their Skin or Slough ; which 
TT conceive their rubbing againſt one another mightily. pro- 
moteth. And what if at this time they change Keie Quar- 
ters? | Vid. Book VIII. Chap. 4. Note 6. 
Theſe ſmall. InſeQs, as they are very. numerous, fo are 
Food to many Water-Animals. I have ſeen not only Ducks 
ſhovel them up as they ſwim along the Waters, but divers 
Inſe&s. alſo devour them, particularly ſome of the middle- 
ſized Squille aquatice ; which are very voracious Inſedts. 
--(14)- Beſides the Pwlices laſt mentioned, there are in the 
Waters other Animalcules very numerous, which are ſcarce 
1 without a Microſcope. In May, and the Summer 
Months, the 2823 on the top of ſtagnating Waters is 
nothing elſe but theſe Animalcules: So is likewiſc the green 


Colour in them, when all the Water ſeems green. ich 
Animalcules, in all probability, ſerve for Food to the Pu- 
tices aquatici, and other the minuter Animals of the Wa- 
ters. Of which I gave a pregnant Inſtance in one of the 
Nympbæ of Gnats, to my Friend the late admirable Mr. Ray, 
which he was pleaſed to publiſh in the laſf Edition of his 15 

h (15) 0 


, « 


fon of God in the Creation, p. 430. 5s 


numberleſs or minute, thoſe A. 


ble only with good Microſcopes, are a Repait to 


: % 
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- But now the uſual Objection is, that Neceſliry 
maketh Uſe (15). Animals muſt be fed, and they 
make uſe of what they find: In the deſolate Regi- 
ons, and in the Waters, for inſtance, they feed 
upon what they can come at; but in greater plen- 
ty Piek and chu i 
But this Objection hath been already in ſome 
meaſure anſwered by what hath been ſaid; which 
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(a 5) Nil adeo. quoniam natum'ft in Corpore, ut ati! 
Peoſſemim, ſed quod natum ſt, id procreat aſum. 

And afterwards, 5 li; 
Propterea capitur Cibus, ut ſuffulciat artas, 

It reprect uireis interdatus, atpue patentem 


1.71217 


* 
— 


And after the'fame manner he diſcourſeth of Thirſt, and 


argues in his. Diſcourſe about the Hand, Non enim Adanus 
. (Faith he) bominem artes docuerunt, fed Ratio. Manus 


auten ipſe ſunt. artium organa; ficut Lyra muſſici.Eyra 


mam non impetiunt,----manifeſts videre licet, 1 animalia re- 

n quidem prins agere conantur, quam 
perfjeFas habeant particulas. Ego namque Bovis vitulum cor- 
nilus petere. conantem ſæpenumero vidi, antequam ei nata eſ— 
ſent cornua : Et pullum Equi calcitramtem, &c.  Cmne enim 


animal. ſua ipfius Anime facultates, ac in quos uſus partes ſue 


polleant maxim, nullo dactore, præſentit. ua igitur 
ratione dici pete, animalia partium uſus à partibus doceri, 
cum & antequam illas habeant, hoc cognaſcere videantur? Si 
igitur Ova tria acceperis, unum Aquile, alterum Anatis, re- 
liquum Serpentis, & calore modico foveris, animaliaque ex- 


cluſeris; illa quidem alis volare conantia, antequam volare 


poſfint ; hoc autem revolvi videbis, & ſerpere affe tans ,quam- 


5 vis molle adhuc & invalidum fuerit. Ft fo, dum perfecta e- 


runt, in una eademque domo nutriveris'; deinde ad locum ſub- 


' dialem duct a emiſeris, Aquila quidem ad ſublime; Anas au- 


tem in paludem ;-<-Serpens verd ſub terra irrepet, Animalia 
uidem mibi videntur Natura magis quam Ratione artem ali- 
quam Cre. artificioſa] exercere: Apes fingere alveolos, &c. 
. Galen de uſu Part. I. c. 3. | (16) 4- 
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lainly argues Defign, and a | fuper- intendin 
a, . and Providence in this ſpect 
buſineſs of Food. Particularly the different de. 
light of divers Animals in diffetent Food; ſo that 
_ what is Nauſeous one, ſhould be Daiaties. to 
another, is a manifeſt Argument, that the allot- 
ment of Food is not ĩ matter ot meer Chance, but 
entailed to the very Conſtitution and Nature of 


Animals; that they chuſe this, and refuſe that, 


not by Accident, or Neceflity, but £ becauſe the 
one is a proper Food, 2 e to their Confti- 
tution, and {o A red by y the 4 Contriver 
of their Bodies ; and the other is dilagreeable and 


injurious to them. 
But all this Objection will be found friyolous, 


— as De, n 
will demonſtratire * take a Surrey, 
Wy Of the le and curious Apparatus 
made for the Gatheting, Prepa- 
cigar Digeſtion of their Food. From the very 
— ance 50 hoſt xi of he ae 
with the vane d . and Ar and cncioul- 
MF to the Place 
Food it is to be nouriſhed with. 
Let us begin with the Month. Andthis we find 
in every Species of Animals nicely conformable 


to the Ule of ſuch a Part; fixed and ſhaped 
For the catching of Prey, for the gathering or 


receiving RNAI ID 
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and every other ſuch like Uſe (179). In ſome 
Creatures It is. wide and large, in ſome little and 
narrow: in ſome with a deep Inciſure up into the 
Head (18), for the better catching and holding of 
Prey, and more eaſie Comminution of hard, large 
and troubleſome Food; in others with a much 
ſhorrer Inciſure, for the gathering and holding of 
herbaceous Food. | | 
In Veſects it is very notable. In ſome forcipated ; 
to catch, hold and tear their Prey (19). In ſome 
85 1 Accu 


y - 
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ac * — — 


(1 . Becauſe it would be tedious to reckon up the Bones, 
Glands, Muſcles, and other Parts belonging to the Mouth, 
it ſnall ſuffice to obſerve, that, for the various Services of 
Man's Mouth, beſides the Muſcles in common with other 
Parts, there are ſive Pair, and one ſingle one proper to the 
Lips only, as Dr. 'Gib/on reckons them: but my moff dili- 
gear cad nd curious Friend Mr. Cooper diſcovercd a ſixth Pair. 
nd according ly Dr. Dyake reckons fix Pair, and one fingle 
one} * he Lips. L. 3. c. 123. 
| Oh) Galen deferves to be here conſulted, who excellently 
gurt againſt the caſual Concourſe of the Atoms of Epicu- 
rus and Aſclepiades, from the provident and wiſe Formation 
of the Months of Animals, and their Teeth anſwerable 
thereto. In Man, his Mouth without a deep Inciſure, with 
only one canine Tooth on a fide, and flat Nails, becauſe, 
ſaith he, Hic Natura certh ſciebat ſe animal manſuetum ac 
civile effingere, cui robur & vires efſent ex ſapientia, non ex 
corporis fortitudine. But for Lions, Wolfs and Dogs, and all 
ſuch as called Kægxneſdvres, (or having ſharp, ſerrated 
Teeth) their Months arc large, and deep cut; Teeth ftrong 
and ſharp, and their Nails ſharp, large, ſtrong and round, 
e to holding and tcaring. Vid. Galen de I,. 
art. I. 11. c. 9. N 
(19) Among Inſedcts the Squille icæ, as they are very 
rapacions, ſo are accordingly provided for it: eh on 
the Squilla aquatica maxima recurva (as I call it) who hath - 
ſomewhat terrible in its very Aſpett, and in its Poſture in 
the Water, eſpecially its Mouth, which is armed with — 
ſharp Hooks, with which it boldly and greedily catchet 
any thing in the Waters, even one s Fingers. ben _ 
have ſcized their Prey, they will ſo tenaciouſſy hold it wit 
their forcipated Mouth, that they will not part — 
even when they are taken out of the Waters, and jumble 
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aculeated, to pierce and wound Animals (20), and 
ſuck their Blood; And in others ſtrongly rigged 

with Jaws and Teeth, to gnaw and ſcrape out their 

Food, to carry Burdens 8 1), to perforate the 

Earth, yea the hardeſt Wo 

| ſelves, for Houſes (22) to themſelves, and Neſts for 
their Young. FÄ „ 


about in one s Hand. I have admired at their peculiar way 
of — in their Food; which is done by pierei 
Prey with their Forcipes (which are hollow) and 10 
the Juice thereof through them 5 
The Szuilla here mentioned; is the firſt and feeond in 
Mouffet's Theat. Inſect. I. 2. 2 -; „FF 
(20) For an Inſtance of Inſe&s endued with 4 Spear, f 
hall, for its peculiarity, piech-ygon'en of the ſmalleſt, if 
not the very ſmafleſt of all the Gnat-kind, which I call, 
'Culex mini mus nigricans matulatus ſanguiſuga-. Among us 
in Eſſex, they are called Nidiots, by Mouffet, Midges. Fr is 
about 72 of an Inch, or ſomewhat more long, with ſhort 
-Antenne , plain in the Female, in the Maſe feather'd, ſome- 
what like a Bottle-bruſh. It is ſpotted with blackiſh Spots, 
eſpecially on the Wings, which extend a little beyond the 
Body. ft comes from a little ſlender Eel-like Worm, of a 
dirty white Colour, ſwimming in ſtagnating Waters by 2 
_ wrigling Motion; as in Fig. 5. . 
Its Aurelia is ſmall, with a black Head, little ſhort Horns, 
a ſpotted, ſlender, rough Belly, Vid. Fig. 6. It lies quictly 
on the top of the Water, now and then gently wagging it 
felf this way, and that. 8858 1 
Theſe Gnats are greedy Blood-ſuckers, and very tfouble- 
fome where numerous, as they are in ſome Places near the 
Thames, particularly in the Breach-waters that have lately 
befallen near us, in the Pariſh of Dagenham ; where I found 
them ſo vexatious, that I was glad to get out of thoſe Marſh- 
es. Vea, I have ſeen Horles o ſtung with them, that they 
have had drops of Blood all over their Bodies, where they 
were wounded by them. VVV 
| I have given a Figure (in Fig. 7.) and mote particulat 
| Deſcription of this Gnat, becauſe, although it be common, 


it is no where taken notice of by any Author I know, ex- 


_ cept Mouffet, who, I ſuppoſe, means theſe Gnati, which 
he calls AMidges, c.13. P. 82. 771 EE 
(21) Hornets and Waſps have Frong Jaws, toothed, Where 
with they can dig into Fruits, for their Food; as alſs gnaw 
and ſerape Wood, whole Mouthfuls of which they carry 
away to their Combs. Vid. infr. Chap. 13. Not. 2. 

A) Monſieur de la Voye tells of an acient Wall of Free- 


an 


ea even Stones them. - 


ag their 
ucking 
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And laſtly in Birds it is no leſs remarkable: - In 
the ficſt place it is neatly ſhaped for piercing the 
Air, and making way for the Body thro the airy 
Regions. In the next place it is hard and horny, 
which is a good Supplement for the want of Teeth; 
and — — the Bill to have the Uſe and Service 
of the Hand. It's hooked Form is of great uſe to 
the rapacious Kind (23), in catching ind holding 
their Prey, and in the Comminution thereof by 
tearing ; to others it is no leſs ſerviceable to their 
climbing; as well as neat and nice Comminution 
of their Food (24). Its extraordinary Length and 
Slenderneſs is very uſeful to ſome, to ſearch and 
grope for their Food in mooriſh Places (25) a8 
ics Length and Breadth is to others; to hunt and 
ſearch in muddy places (26): and the contrary 


IT by v4 „„ . 
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5 agi ene that they have large flattiſn Heads, = large 
Mou b 


fitted to the. Hooks of the upper, they can as minute ly break 
their Fouad, as. other el do with their Teet n.. 
(25) Thus in Woodcocks, Snipes, &c. who hunt for Worms 
in mooriſh* Ground, and, as Mr. Willugbby faith, live alfo 
on the fatty unctuoꝝs Humour they ſuck out of the Earth. 
So alſo the Bills of „ and many other Sea-Fowl, are 
very long, to 57 them to hunt for the Worms, c. in 
the Sands on the Sea-ſhore, ich they frequent. 
(26) Ducks, Geefe, and divers othérs, have ſuch long 
broad Bills to quaffer and hunt in Waters and Mud; to 
"which we may reckon the apcauth Bill of the Spoow-bill - 
bot that whic dekerves part f ſervation in rhe Birds 

CE Od. ; amed 
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Form, namely, a thick, ſhore, and ſharp edged 
Bill is as uſeful to other Birds, who have occaſion 
to husk and ffay the Grains they ſwallow. But it 
would be endleſs and tedious to reckon up all the 
various Shapes, and commodious Mechaniſm of 
all; the Sharpnefs and Strength of thoſe who have 
' 6ccafion to perfprate Wood and Shells (27); the 
Slendernefs and Neatneſs of fach as pick up ſmall 
Inſects; the Croſs- ſorm of ſuch as break up 
Fruits (28); the compreſſed Form of others (29), 


with many other curious and artificial Forms, all 
ſuired to the way of living, and peculiar Occaſ:- 


ons of the ſeveral Species of Birds. Thus much 
for the Mouth. © © Mor, 


Let us next take a'ſhort View of the Teeth (30 
5 . N 8 8 E Rl eb O16 Fs In 


. (27). The Picas viridis, or Green-Woedſpite, atid all the 


of the Green Mood Per B | 
ed-it-for-Strength and Neatneſ . 

(28) The-Loxiz, or Croſs-Bill, whoſe Bill is thick ul 
— with the Tips crofling one another ; with great rt 
dineſs breaks open Fir-cones, Apples, a other ruit, to 


o 


come at their Kernels, wbich are its Food, as if the crol- 
_ (29) The Sea-Pie hath 4 Tong, ſharp, narrow. Bill, con- 


Preſſed 2 and every Way ſo well adapted to tbe 
aiſing Zimpets from the Rockt (which are its chief, if not 
only Food) that Nature (or rather the Author of Nature) 

ſeems to have framed it 777 „ 

(30) Thoſe Animals which have Teeth on both Fatvs, bav 


- but one Stondch ; batt moſt of thofe which baus no upper Teeth, 
er none af all, have thret Stomachs : as in Beaſts, the Panch, 

be Read, and the Nek: and in alt pe Birds, thi 
| | For as chewing id to 41 
eftidn, fo is ſwallowing Whole to that which is mint 


; the Zebinus, and the Gizard: 


—_ TRAY 44-- 
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in which their peculiar Hardneſs (31) is remark- 
able, their Growth (32) alſo, their ficm Inſertion⸗ 
it WH and Bandage in the Gums and Jaws, and their va- 
tous Shape and Strength, ſuited to their various 
of MW Occafion'and Uſe (33); the foremoſt weak, and 
we Wl fartheſt from the Center, as being only Preparers 
he Wl co che reft ; the others being to grind and mince; 
all N ace accordingly made ſtronger, and placed nearer 


9), 2 FAS 1 2 * "4 2 . 2 1 2 : b A 4 m * 

i. - (31) I Peyer faith,” the Teeth are made of convolved 

ich Skins hardned ; and if we view the Grinders of Deer, Hor- 
ſes, Sheep, Bye. we ſhall find great Reaſon to be of his Mind. 


His Obſervarions are, Mirum autem eos Ci. e. Dentes] cum 
tumum à pelliculis imbricatim convolutis & muco viſcido con- 
farent, in iantam dirigeſcere ſoliditatem, que eſſa cuncta ſu- 
jeret. Iden fit em in Ofſienlis Ceraſorum, Rc. Spar- 
tione fact, per membranas condituy Magma locellis, quos 


ſormant laming tennes, ac durinſcule ad Dentis figuraiti an- 
the 77a divinitus compoſite. J. Peyer Merycol. L 2. „„ , 
out | qutem i. e. Dentes] renaſcuntur, minims cre. 


(32) xt ante: | 
dendi ſunt a faculiate aliqud plaſtict Brutorum denus formart, 


the Bil (cd latente: tantiommods in conſpectum producumus aigments 
od, molis ex effiuente ſurco. „ er, OR 
op (35) From theſe, and other the like Conſiderations of the 
n. Teetb, Gates infers, that they muſt needs be, the Work of 


ſome wiſe. Provident Being; not Chance, nor a fgrtuitous 


nd Concourfe of Atoms. For the Confirmation of which he 
r 600 the Cafe, That ſuppoſe the order of the Teeth ſhould 
to have, been inverted, the Grinders Tet jn the room of the In- 
h, Sc. (which might as well have been, had not the 

1 


| eth cen placed by a wiſe Agetit) in this caſe, What Uſe 
n- oy would h a Toth . been off ? What Co ifafion. b r ſuch 
he a fiptit -Frtor in their diſpoſal only? Upon which he ar- 
ot es, At fquis choream minum 32 (the number of the 
) Teeth) orttine diſpoſutt, eum ut hominem induſtrium laudare- 
nu: eam pveri Dentium choream- Natura tam bell; exornarit, 
vi 20nne ipſam quogue laudabimus ? And then he goes on with 
th, the Argument from the Sockets of the Teeth, and their 
bf nice, tting in them, whiclf being no leſs accurately dong, 
he that what is dane by a Carpenter or Stone-cutter in fictin , 
Nl = Tenop inte a Mortice, ; doth as well infer the Art and, 
"ll AS of the wiſe Ma er of Animal Bodies, as the other doth 
te AR ang Agrof Men, Ang (9.hegaty gn with other Are 
Luments te Aan EE: gs Pari. I. 11. 7 — A 
5 awd uv 21% . 2 34) cl 
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the Center of Motion and Strength; Likewiſe 
their various Form (34 in various Animals is con- 
ſiderable, being all, curiouſly adapted to the pecu- 
liar Food (35) and Occaſions of the ſeveral Species 
of Animals (36). And laſtly, the temporary De. 
fect of them () is no leſs obſervable in Children, 
and ſuch young Creatures, where there $09.90: 


\ 


— - 


( (34) A curious Account of this may be found in an Er. 
trat of a Letter concerning the Teeth of divers Animal. 
Printed at Paris, in, M. Vauguion's Compleat Body of Chi- 
rurg. Oper. Chee. $3: : 1 
| (39) As it hath been taken notice of, that varigus Ani- 
clight in various Food; ſ& it conſtantly falls out, 
_ that their Teeth are accordingly: fitted to their Food; the 
Rapacious to catching, holding and tearing their Prey; the 
Herbaceous to gathering and comminutioff of Vegetables: 
and ſuch as have no Teeth, as Birds, their Bill, Craw and 
Gizard,. aſſiſted with Stones, toſu ply the defect of Teeth, 
But the moſt conſiderable . of this kind is in ſone 
Families of the Inſect- Tribes, as the Papilio-kind,.&c. who 
have Teeth, and are voracious, and live on tender Vegetable 
in theit Nympha, or Caterpillarsſtate, when they can only 
creep, but in their mature e they have no Teeth, 
but à Probaſeis, or Trunk to luck up Honey, &c. their part 
for gathering. Food, as well as their Nad changed, u 
ſooũi a+they: have Wings to enable them to fly to it. 
(36) It is remarkable in the Teeth. of Fiſhes, that in 
fome they are , as alſo jointed, ſo as to fall back, the 
better to catch and hold their Prey, and to facilitate its Pal. 
ſage into the Stomach; So. in others they are broad and flat, 
made to break the Shells of-Snails and Fbell-fiſn oured 
by them. Theſe Teeth, or Breakers, are placed, in ſomein 
the Mouth; in ſome; in the Throat; and in Lobſters, &. 
in the Stomach it ſelf ; in the bottom of whoſe Stomachs 
— three of thoſe Grinders, with peculiar. Muſcles to more 
' EM). :--1 N n N 88 , 
(37) What. is there in the World can be called an AR of 
Providence and Deſign, if this temporary Defec of Teetb 
he not ſuch; that Children, for Inſtance, ſhould have none 
whilſt they arc. not able to uſe them, but to hurt them- 
ſelyes, or the Mother; and that at the very Age when they 
can take in more ſubſtantial Food, and live without the 
Breaſt, and begin to need Teeth for the ſake. of Speech 
that then, Iſay, their Teeth ſhould begin to ap 
dual! grow, as they more and more ſtandin Any 


ear, and gra- 


of em. (39) 


te 
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caſion for them, but they would be rather an An- 
noyance to the tender Nipples and Breaſts. 
From the Teeth, the grand Inſtruments of Ma- 
ſtication, let us proceed to the other miniſterial 
Parts. And here the Paretid, Sublingual, and Max- 
n, WH #lary Glands, together with thoſe of the Cheeks 
and Lips are conſiderable, all lodged in the moſt 
on convenient Places about. the Mouth and Throat, 
— do afford that noble digeſtive ſalival Liquor to be 
mixed with the Food in Maſtication, and to moi- 
ſen and lubricate the Paſſages, to give an eaſie 
deſcent to the Food. The commaodious Form al- 
fo of the' Jaws deſerves our notice, together with 
the ſtrong Articulation of the lowermoſt, and its 
Motion. And laſtly, the curious Form, the great 
Strength, the convenient Lodgment and Situation 
of the ſeveral Muſcles and Tendons (38), all mi- 
niſtring to this ſo aan B-— Ac of Life; as 
Maſtication-is, they are ſuch Contrivances, ſuch 
Works, as plainly ſer forth the infinite Workman's 
C pe et 
Next tothe Mouth, the Guller preſenteth it ſelf, 
in every Creature well-ſized to the Food it hath 
occaſion to ſwallow; in ſome but narrow, in o- 
thers as large and extenſive (39); in all 3 
i e Dos 5.0204} on  _ 


* » * 


7 
1 


1 * 
— —— I —— — 
. * 1 


* 3 


(38) It would be endleſs to particularize here, and there. 
fore I ſhall refer to the Anatomiſts; among the reſt, parti- 
cularly to Galen, for the ſake of his Deſcant upon this Sub- 
s jc. For having deſeribed the ou accuracy of the Contri- 
ve i vance and Make of theſe Parts, he faith, Hand ſcio an hami- 

| num fit. ſtbrjorum ad F cE5, 09 id vevocare: alioqut 
of. quid tandem erit, quod cum Providentia atque arte efficitur ? 
th Omnizo enim c ei contrarium eſſe debet, quod caſu ac fortuits 
ne fit. 8. en de UC Part. I. 11. c. 7. nbi plura. 5 
| . . (39. The Bore of the Gullet is not in all Creatures alike. an- 
i ſwerable to the Body or Stomach. As in the Fox, which both 
Ic feeds on Bones, and ſwallows <vhole, or with little chewing ; 
il and next in 4 Dog, and ot ber ofſivorons Quadraupeds, tis ve 
„ large, vis, to prevent a Contuſton theres. "Next ig a Horſe, 
FOE ET 03 rr 


198 07 — Tra. Rook . Q 
ingly remarkable for the curious Mechaniſm of cu 
its Muſcles, and the artificial Docyſlarion.s and Po- ſo 
| fition of their Fibr es (40). te 

And now we are arrived to the grand Recepta ch 
cle of the Food, the Stamach; for the moſt part ly 

as various as. the Food to be conveyed therein. 28 
And here I might deſcribe the admirable Mecha- gi 
niſm of its Tunicks, Muſcles, Glands, Nerves, 
- Arteries and Veins (410, all manifeſting the ſu- th 
eminent Contrivance and Art of the jofinice Wl 
orktnan (42); they being all nicely: adjuſted Ml 
to their reſpective Place, Occaſion and N 1 
might alſo inſiſt upon that moſt neceſſary O of 
of IF and herp 280 ge 5 Fa 5 


a 


8 
„ „ „* 31 N , i : * 2 To 2 


bieb tbo 5 be ſeeds 0 on. 1 ows — at once, ai 
and ſo Hee b fo more open Paſſag hr 275 4 Sheep, Rabbit, Wil 7 
or Ox, which bite ſhort, 7 * a leſs at 3 25 5 ſmaller. it 
But iu à Squirrel, ow 1 51 both becauſe be cats fine, 2. 1 
keep him from diſgorging his Meat upon big ds 7 Leah. 
And fo in Rats and Mice, which fen run a Walls «ith 
their, Had. downwards. Pr. eco s Comp. At 117 of Stom. 
| und Guts, Chap. Pe 5- 

(40) Of this ſe Dr. anten Pharos. Rat ber, "A Seck. 1 
c. 24 Steno alſo, and Peyer Mary, L. 2. 

| The Deſcription theſe give of the muſcular part of the 

Gullet, the late ingenious and learned Dr. Drake faith is 
very exact in Ruminants, but not in Men. . [n Men, thit 
Coat [the ſecond of the Gulls confifts of evo feſby Lamelle, 
like two difin&#. Muſcles. Tbe ontward being Wer d of 
Praight longitudinal Hbres. De inner Order of Fibres is an- 
nular, without any fern "Angles. === Te wfe of this Coat, 
and theſe Orders of E bres is to ay Begiutition, of which 
_ tbe Longitudinal,. 277 't e Oeſopbagus, and 75 make 4 
Capacity larger, to a of the Matt y Fo be {wyallpwe ved. 
Annular, on the contraty, contract the Capacity, 
bebind the deſcending Aliment, preſs it unte &. "q 
Anat. v. 1. 1. 115 . 25. . 
- (41) See Willis, i . Cow r's Anat. and man 
other Ln | * 35: , 
(42) „N 2 hoe, ene - abe ve 
teny, ceu Ditinum, non Nene t 0 un. 
te Part. I. 4. e. 2 { 4 pip he? 
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culty of the Stomachs of all Creatures, to diſ- 
ſolve (43) all the ſeveral ſorts of Food appropria- 
ted to their Species ; even ſometimes things of 
that conſiſtency as ſeem inſolyble (44), eſpecial. 
ly by ſuch ſeemingly ſimple and weak 832 

as we find in their Stomach-: But I ſhall only 
give theſe things a bare mention, and take a more 
peculiar Notice of the ſpecial Proviſion made in 
the particylar Species of Animals, for the Dige- 


ſtion of that᷑ ſpecial Food appointed them. 

| Ay in the _ N is Gbſervable, that, in 
every Species of Animals, the Strength and Size 
of cheir Stomach 145) is conformable. to thei 


* 
8 
« 


* 


— 5 5 ier 8 e 
(43) How great a Comprehenſion pf the Nature of things, 
did it require, to make a Menftruum, that ſhould corrode all 
forts of Fle| coming into the Stomach, and yet not the Stomach 
it ſelf, evhich is alſo 2 ?: D.. Gri's Coſmol. Sacr. c. 4. 
(44) The Food of the Caſor being oftentimes, if not al- 
ways dry things, and hard of 0 — as the Roots 
an Bark of Trees, tis a wonderful Proviſion made in that 
Creature's Stomach, by the N Juice lodged in the 
curious little Cells there. A Deſcription of whoſe admira- 
ble Structure and Order may be found in Blaſius from Wep- 
fer; concerning which he ſaith, In quibus Micus reconditus, 
non ſecus ac Mut in Favis.---Nimirum quja.Caftoris alimen- 
tum exſuccum & coctu difficillimuni eſt, ſapienti ſſimus & 
ſummè admirandus in ſuis operibus rerum Conditor, D. O. M. 
be pulcherrims iſtd & affabrꝭ fact i ſtructurd benigniſimꝭ pro- 
exit, ut nunguam Rags Fermentum, quod ad folvendiom & 
comminuendum aſimentum durum & aſperum par foret. Vid. 
Blaſ. Anat. Animal. c. 19. Confer etiam Act. Erug. Lipſ. Ann: 
2 —— Os 
"Mo of pur modern Anatomiſts and Phyſicians attribute 


. 


Digeſtion to a diſſolving Menſtruum; but Dr. Drake takes 
ir to be rather from fermentatiye diſſolving Principles in th 
s Aliment it ſelf, with the Concurrence of the Air and Heat 
| of the Body; as in Pr. Papin's Digefter. Vid. Dr. Anat. v. 
(45) AU carnivorous Cuagrupeds have the ſmalleſt Ventri- 
. aeY, fiery ris ter eed on Fruits 2 Root's 
baue them of a middle fixe. Yet the Mole, becauſe it feeds un. 
flear, bath @ very great ove. Sheep «ng Oxen, which feed 
. 2 | " O4 * + e " on 


© 
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Food. Such whoſe Food is more delicate, tender, 
and nutritive, have commonly this Part thinner, 
weaker, and leſs bulky ; whereas ſuch whoſe Ali- 
ment is leſs nutritive, or whoſe Bodies require 


larger Supplies to their Bulk, their Labours, and 


waſte of Strength and Spirits, in chamit 4 is large 
and ſtrong. 


Another very remarkable ching in 055 part is, 


the number of N in divers — in 
py but qne ; ln ſome 2 more (46). 
ſuch as make a ſufficient Comminution of = 
Food in the Mouth, ene ſuffices. But where Teeth 
are wantirig, and the Food dry and hard (as in 
. Birds) there. the Deſegt is ahundant- 
ly ſupplied by one thin membranaceous Ventri- 
cle, to receive and moiſten the Food, and ano. 
ther thick, ſtrong, muſcular one, to grind and 
tear (47) it. But in Birds, and other Creatures, 
whoſe Food is not _ but Fleſh, Fruits, In- 
ſes, or partly one, partly the other, there their 
Sromachs are rte gy, Free to n= 
0 


, 
0 z F , 
. ” - g + - ; 2 t 
"Ss 7 #5 1 OE . + * 8 — bd 
—. — „ 9 a gn —_ 


on Gra * SE the atef. Tet the Horſe (and for obs * 
reaſon 12 Coney 27 WE though ET: yet com- 
| paratively have but little ones. For that a Horſe is made for 
Labour, and both this and the Hare for quick and continued 
Motion ;. for which, the moſt eaſie Reſhiration, and ſo the free 
Motion of the Dia bragme i is very requifite ; which yet cou d 
not be, ſbould the tomach lie big * cumberſome wow i it, as 
27 Di Oxen it doth. ' Grew ib. Chap. 6. 

he Dromedary hath four Stomachs, one whereof is 
3 endowed with about twen Cavities like Sacks 
jo. all probability [for the ; balding of Water. Congerning 


96 hich, ſeg Book VT Note 1. 

(a7) To affift in ch Office they ſwallow. ſmall angular 
tones, which are to 'be met with in the Gizards of all gra- 
ivorous Birds; 45 in the Gizard of the Fynx, or Wryneck, 

which. was. full on] Jy of Ants, I found not one Stone. So in 
fhat of the Green pod pec ker (full of WMS and * uns) 
Lets) ey were but 8 Stones. ER 


oft 


| (las) in 


* > * 
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Food (48), ſtronger or weaker, membranous or 
malogast ci older = ein or M0 OI 
But as remarkable a thing as any in this part of 
Animals, is, the curious Contrivance and Fabrick 
of the ſeveral Ventricles of ruminating Creatures. 
The very Act it ſelf of Rumination is an excellent 
Proviſion for the compleat Maſtication of the 
Food, at the reſting, leiſure times of the Animal. 
But the Apparatus for this Service, of divers Ven- 
tricles for its various Uſes and Purpoſes, together 
with their curious Mechaniſm, deſeryes great Ad- 
ee tobe © 
Having thus far purſued the Food to the Place, 
where, by its Reduction into Chyle, it becomes 
2 proper Aliment for the Body; I might next 
trace it through the ſeveral Meanders of the Guts 
the LaFeals, and ſo into the Blood (o), and af. 
terwards into the yery Habit of the Body ; I _ 


* — 
* 7 We * 


(48) In moſt carnivorous Birds, the third Ventricle is Mem- 
branous ;  wheve the Meat is concofted, as in a Man: Or 
ſomewhat Tendinous, as in an Owl; as if it were made in- 
differently for Fleſh, or other Meat, as he could meet with ei- 
ther. Or moſt thick and tendinous, called the Gizard ; where- 
in the Meat, as in a Mill, is ground to piece. Grew, ubi 


ſupra, Chap. 9. 


- (49) It would be much too long a Task to inſiſt upon it 
re as it deſerves, and therefore concerning the whole Bu- 
ſineſs of Rumination, I ſhall refer to J. Cour. Peyeri Mery- 


 colog. ſew de Runiinantibus & Ruminatione commentary ; 
where he largely treateth of the ſeveral Kuminating Ani- 


mais, of the arts miniſtring to this Act, and the great Ufe 
and Benefit thereof unto them. 1 


(5e) There are too many Particulars to be inſiſted on ob- 


ſeryable in the Paſſages of the Chyle, from the Guts to the 


Left Subclavian Vein, whete it enters" into the Blood ; and 


therefore I ſhall anly, for a Sample of this admirable Oeco- 


nomy, take notice of ſome of the main and more general 
Matters. And, | | 20 DOSING 79; | 

I. After the Food is become Chyle, and gotten into the 
Guts, it is an excellent Proviſion made not only for its Paſ- 
286 through the Guts, but alſo for its Protruſion into the 
e „ | Lacteals, 


202 Of Animals FR Book IV; 
alſo take notice of the Separation made in the In 


teſtines, of what is nutritive (which is received) 


and what is feculent (being ejected) and the Im- 
tions there from the Poncrees and the Gall: 


rious Colanders, the La#ee} Vein I might alſo 


obſerve its Impregnations from the Gland, and 


Lymphedu#s : and, to name no more, I might far- 
ther view the exquiſire Structure of che Parts mi- 
niſtring to all theſe delicate Offices of Nature; 
particularly the artificia} Conformation of the In- 
teſtines might deſerve a ſpecial enquiry, their Tu- 
_ . E r (52) 


4 P 


6 2 us 4 * a" as . - * 
4 o f : 5 * 
4 6 8 / §˖»· EET a 5 13 — — * * f . 
— — men 
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| Fatale, by Fa Periftaltick Medien goal Faloale connives- 


of the Guts. 2. It is an admirgble Proviſion that the 

| viel of the La#eals,and ind e IIs primi gene- 
ris themſclves are ſmall and —＋ not wider than the Capil- 

| 2 Arteries ww left — — Particles of rhe Nouriſh- 

7 — Sx Obftruftions 

mi 8 3. Aſter reception of the 


Aliment into 0 © f Beals prix — it is 2 noble Provi- 
Hon for the advancement of its Motion, that in the Aﬀeſes- 
terick Glands it meets with ſome of the Lympbg Dec, and 
receives the Impregnations of the Ly And paſſin on 
2 thence, it is no ſeſs Advantage, 4 Thar the cal; 
mpbe Das meet in the Receptaculum Chyli, where 
7 of the 1 „is made of 
2 45 Coofiftence and Tet forits farther Advyance- 
aucet through the Wee Duck, and fo into the L S. 
Vein and Blood. Laftly, This acick Da it ſeli 
3s a Part of great Conſideration. Far (; as Mr. Comer ſaith) 
If ee. confeder in this Dutt its ſeveral and Inoſculs- 
Frans, Bans numerons Valves zpwards, its 
agcons Situation between” toe great —— Vertebre 
1 tagether with the Docs diſcharging their reſtuent 
* GS the Langs and other neighbouring Parts, we 
e the 2 
le. Anat. xy Lag 7 


(51) Theſe although able Contrivances 2nd Works of 
God, are too many to be inſiſted on, and therefore I ſhall 


F Ew 


Re. 
— 


v 


and after it hath. been ſtrained 2 thoſe cu- 


„ „ eee 


we 2 F TORT INE” - I \ eh tos | Grit 
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and tick Motion in all Creatures; and 
their cochleous Paſſage (52) to retard the Motion 
of the Chyle, and to _ amends for the ſhort- 
neſs of the Inteftines, in ſuch Creatures who have 
bur one Gut ; together with many other Accom- 
modations of - Nature in particular Animals that 
might be wenige But jc ſhall ſuffice to have 
given only a general Hint of choſe curious and ad- 
mirable Works of God: From whenee it is abun- 
dantly manifeſt how little weight there is in the 
former A theiſtical Objection. Which wilk te- 
ceire a further Confutation from the © * 

6; and [aſt thing relating to Food, that I ſhall 


ſpeak of, — The 2 $a of all mak, | 
in fnding out end providing te Fad Is dans 

haps we may * find any thing very Admirable 
or remarkable in this Kind, b — of his Rea- 
ſon and Underftanding, and his Supremacy oyer 
the inferior Creatures: "which anfwereth all his 
Occaſions relating to this Matter. But then even 
here the Creator hath ſhewed his Skill, in not o- 
ver-doing the Matter ; in not providing Man 
with an , to effect over and 
over again what is feaſible by the reach of his Un- 
* ay the power of his „ 


— 


— 
* 


Dr. Cole in Pil ar W 125. 

Cuts in his Anat. Tab. 34, 35. — 
(52) In the Tbornbact, and and ſome e 

ry curious Provifion that is made to 4 
Brevity of the Cuts; by the Perf; 


not ſtraight but — round like a pair of 
king ears: fo thar their Gut, which ſeems to be but 
2 


Fours — 2 Bore of many Inches. But 
of theſe, 2 ge. han le Curioſities 2% and Diſcoveries 
in Anatomy, the 


Paueity and 


725 
2.0. 
To 
: 


—— will, 1 hope, have 2 better and 
07 W Dewglas. 
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53) Quibus beftiig erat is ciburz, n allus, genevis beftii 


ny : | 
pert aut vires natura dedit, auth e Jeri atem data eft 
"quibu 


buſdam etiam mät hin atio quædam, atque ſolertia, c. Cit, 

del Nat., Deor: I. L C. 82... 
17654) Among Reptiles that have a ſtrange Faculty to ſhift 
for Food, Ec. may be reckoned Eels, which, although be- 
longing to the, Waters, can creep on the, Land from Pond 
to Pond, Sc. Mr. Moſely of Meſely far them 8 over 
:the Meadows, like ſo many Snakes from Ditch to Ditch; 
which he thought was not only for þettering their Habita- 
ron. biit"alſo to catch Snails in the Graſs. Plot's' Hiſt. of 
-Stafforafs. e. 2.63832 ũ6 „ „ 3 47 


nd as early as the Year 112 


MA dure * 15 by $$. * 20 
1 ce „the Froſt was ſo very in- 
_tenſe, that the Eels were forced to leave the Waters, and 
were frozen to Death in the Meadows, | Vid. Hakewil's Apol. 


* 
v > 
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L. 2. Chap. 77 C7. 22 „ 5 ; 
(55) Enumerare poſſum, ad paſtum 8 conficien- 
dumque,. que. fit in figuris animantium. & quam ſolers, ſub- 
. tiliſque deſcriptio partium, quamgue admirabilis fabrica mem- 
brorum. Omnia enim que intus incluſa ſunt, ita nata, atque ita | 
locata ſunt, ut nihil eorum ſupervacaneum ſit, nihil ad vitam 
retinendamnon neceſſarium, Dedit autem cadem Natura bel- 

luis & ſenſum, & appetitum, ut altero conatum haberent ad - 
naturales paſtus capeſſendos ; altero ſecernerent peftifera d ſa- | 
Tutaribus, Cic. de Nat. Deor. 1. 2. c. 47. See Book IV. 6360 lt 


\ 2 


2 


„ 


* 


2 
* 


rente 0 Of . 


Land 


"TS ST WW 1 = WM GO S- 3 


Wi 


| N determ. Nat. of Effluv. Chap. 4. 
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for ſuch Animals, whoſe Food is not ſo. eaſily: 
come at, a variety of wonderful Inſtin may be. 
met with, ſufficient to entertain the moſt curious 
Obſerver. With what entertaining Power and 
Artifice do ſome: Creatures hunt G6) and purſue 
their Game and 2 And others watch and way- 
lay theirs (57)! With what prodigious SOIT 
JV 


3 i 


Py „* 7 $ 4.2 "oi , 
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(56) It would be endleſs to give Inſtances of my own and 
others Obſervations of the rodigious Sagacity of divers A 
nimals in Huſiting. particularly Hounds, Setting-Dogs, &c. 
one therefore ſhall ſuffice of Hr. Boyl's, viz. A Perſon of 

© uality---to make a Trial, whether a young Blood- Hound 
was well inſtructed, - cauſed one of bis Servants--<to walkto 
« Town four Miles off; and then to a Market-Town three Miles 
from thence.---The Dog, without ſeeing the Man be was. to 
purſue, followed him by the Scent to abe above-mentioned Pla- 
cet, notwithſtanding the Multitude of Market-People that went 
along in the ſame way, and of Travellers that had occaſion to 


croſs it. And when the Blood- Hound came to the chief Market= 


Town, be paſſed through tbe Streets, without taking notice of 
any of the People there, and leſt not till he had gone to. the 
Houſe, where the Man be ſought refted himſelf, and found him 
in an upper Room, to the wonder of thoſe that followed him. 
57) There are many Stories told of the Craft of the Fox 
to compaſs his Prey; of: which Ol. Magnus hath many ſuch, 
28 * 6, oy: barking of a Dog, to catch Prey near Hou- 
ſes ; feigning himſelf dead, to catch fuch Animals as come 
to feed upon him; laying his Tail on a Waſp-Neſft, and 
then .rubbing it hard againſt a Tree, and then - cating the 
Waſps ſo killed : ridding himſelf of Neas, by gradually go- 
ing into Water, with a Lock of Wool in his Mouth, and 
ſo driving the Fleas up into it, and then leaving it in the 
Water: By catching Crab-Fiſn with: his Tail, which he 
faith he bimfelf was an Eye-witneſs of; Vidi & ego in Sco- 
pulis Norvegia Vulpem,, interrupes immiſs@ caudi in aquas, 
plures educere Cancros, ac demum devorare. Vid. Ol. Mag. 
Hiſt. 1. 18. e. 39, 40. | e 5 2 
But Pliny's fabulous Story of the Hyæna out- does theſe 
Relations of the Fx, Sermonem bumanum inter paſtorum ſta- 
bala a ſſimulare, nomenque alicujus addiſcere, quem evocatum 
foras laceret. Item Vomitionem hominis imitari ad ſolliqit andos 
Canes quos invadat. Plin. Nat. Hiſt. I. 8. c. 30 
dC | | (58) This 


4 
\ 
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do otters grope for it under Ground, out of Sight, 
in mooriſh Places, in Mud and Dirt (58); and 


others dig and delve for it both above (59) and 


under the Surface of the drier Lands (60)! And 


how curious and well-deſigned a Proviſion is it of 

particular large Nerves in ſuch Creatures, adap- 
: ted to that eſpecial Service! 18 Sn . $6 12 4 
What an admirable Faculty is that of many A- 


nimals to diſcover. their Prey at vaſt Diſtances ;. 
ſome by their Smell fome Miles off (61); and 


ſome. by their ſharp and piercing Sight, aloft in 
the Air, or at other great Diſtances (62)! An in- 


© ® - - FY 
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which ſcek their Food in dirty, mooriſh Places. . For which 
Service they have very remarkable Nerves reaching to the 
end of their Bills. Of which ſee Book VI. Chap. 2. Note . 
(59) Swine, and ether Animals that dig, — their Noſes 
mobs more tendinous, callous, and ſtrong for this Service, 
than others that do not dig. They are alſo elged winh 2 
proper Border for 8 and lifting up the Eartl 
their Noſtrils are placed well, and their Smell is very accu- 
rate to diſcover whatſoever they purſue by digging. 
(60) The Mole, as its Habitation is different from that of 
other Animals, ſo hath its Organs in eyery feſpect curiouſſy 
adapted to that way of Life; partictilarly its Noſe made 
ſharp, and flender, but withal I and ſtrong, Oc. 
But what is very remarkable, it hath fuch Nerves reaching 
to the end of its Noſe and Lips, as Dicks, Sc. have, men- 
tioned above in Note 58. beſos Pair of Nerves I obſerved 
to be much larger than any other Nerves proceeding ont of 
the Brain. 05 20 AM A 
Predacious Creatures, as Wolfs, Foxes, &t. will diſ- 


(61 | | 
dans Pros at great Diſtances ; ſo will Dogs and Ravens diſ- 


cover Carrion a great way off by their Smell. And'if (as 


the Superſtitious imagine) the latter flying over and haunt- 


ing Houſes be a. ſign of Death, it is no doubt from ſome ca- 
daverous Smell thoſe Ravens diſcover in the Air by their ac- 

curate Smell, which is emitted from thoſe difeaſed Bodies, 
which have in them the Principles of a ſpeedy Death. . _ 
(62) Thus Hawks and Kites on Land, 221 Gulls and o- 
ther Birds that prey 1 the Waters, can at a great height 
in the Air ſee Mice, Hrtle Birds arid Inſedts on the Bard 
6 s AN N 


2 


. (58) This do | Decks, Woodeocks, and many other Fowls 


arth; and 
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Chap: Kl. is gel Ful. 20% 
-ſtance of the latter of which G Gh hittifelf giveth, 


(Fob 3 Fa 27, 28, 29.) in the Inſtinct of the Eagle. 
Doth the Eagle mount up at thy command? and maks 
ber Neſt nigh 7 She delle and abideth on the Rock; 
* the crag of the Rock, and the frong Place (63). 


From thence ſhe ſeeketh her Prey, and ber Eyes behold 44 
for off. What a commodious Proviſion hath the 


Contriver of Nature made for Animals that are 
neceſſitated to climb for their Food; not only in 
the Structure of their Legs and Feet, and in the 
Strength of their Tendons and Muſcles acting ii 
that particular Office (64), but alſo in the peculiat 
Structure of the principal Parts acting in the ac- 
queſt of their Food (65)! What a Prod iſion alſo 
3 3 — 1 — 8 | 
and ſmall Fiſhes, Sbrimps, Sc. in the Waters, which they 
will dart down upon and take. en 
_ (63) Mr. Ray its a good Actount of the Nidification of 
the Chryſaetos cdu,j,Lu annxld albo cintd. Hujus Nidus Ann. 
1668. in /yluoſss prope Dereventiam, &c. inventus of e bacillis © 
ſer. virgis ligneis grandioribus compaſitus, quorum alter, 


era extre- 
mitas rupis cnjuſdam eminentic, altera duabus Betulis innite- 
batur.-<-Erat Nidus quadratus, duas ulnas Iatus.---. In eo 


pullus unlcus, adjacentibus cadaberibus unius agni, unius le- 
ports, & eee pullorum. Synopſ. Method. A- 
vium, E. 6. And not only Lambs, Hares, and Grygalli, but, 
Sir Robert Sibdaid tells us, they will ſeize Kids and Fawns, 
rea, and Children too; Of which he hath this Story of an 

agle in one of the Orcades Iflands, Cuæ Infantulum unins 
anni pannis involutum arripuit (quem Mater teſſellas xſtibiles 
pro igne allatura momento temporis depoſuerat in loco Houton. 
Head dio) exmgue deportaſſe per milliaria paſſuum ad Hoi- 
am; qui re ex matris ejulatibus cognita, quatuor viri illuc in 
naviculg profeti ſunt, & ſcientes ubi Nidus cet, Infantulum 
illaſum & intatum deprebenderunt. Prod, Nat. Hiſt. Scot. 


%%% „ 1,56 adn 8 
(64) See in Book VII. Chap. 1. Note 21. the CharaGterifticks 
of the Wood-Pecker-kind. „ | bo 


(65): The Contrivance of the: Legs, Feet and Nails [of the 
© oſſum] ſeems very advantageous to this Animal in climbing 
Trees (which it doth very nimbly) for preying upon Birds. . Bur 
that which is moſt ſingular in this Animal, is the Structure 

F to hang on Boughs, The * — 
N Hool 
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is that in nocturnal Birds and Beaſts, in the pecu. 
lar Structure of their Eye (66), (and we may per- 
haps add the accuracy of their Smell too) whereby 
they are enabled to difcoyer their Food in the 
dark? But among all the Inſtances we have of 
natural Inſtinct, thoſe Inſtincts and eſpecial Pro- 
viſions made to ſupply the Neceſſities of helpleſs 
Animals, do in a particular manner:demonitrate 
the great Creator's Care. Of which I ſhall give 


* * 


1. The Proviſion made for , young. Creatures 
That 27093, that natural Affection, ſo connatural 
to all, or moſt Creatures towards their Young (67), 


/ The f $ # is -- 4 4 „ 3 
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Hooks -in the middle-of the under ſids of-the Vertebræ of the 
Tail, are a wonderful piece of Nature's Mechaniſm. The firſt 
bree Vertebr# had none of theſe Spines, butt in all the veſt 
ar; were to be ohſerved. They were placed juſt at the Arti- 
culation of each Foynt, and in the middle from the' Sides.---- 
For the. performing this Office (of hanging by the Tail] - 
bing, I think, could be more advantageouſly: contrived. For 
. "when the Tail is twirted or wound about a Fick, this Hook of 
the Spine eaſily 1 the Weight, and there is but little la- 
"bout of the Muſcles required, "only enonel ſor bowing or crook- 
ing the Tail. This, and more to the fame purpoſe, fee in 
Dr. Tyſon's Anat. of the Opoſſ. im Phil. Tranſ. No. 239. 
: (66) See before Chap. 2. Notes 24, 25, 6. 
(67) Prid dicam quantus amor beftrarum ſit in educandis 
cuſtodiendiſiue jis, que procreaverimt, uſque ad eum finem, 
dum * ſeip/a defendere? And having inſtanced in ſome 
Animals, where this Care is not neceflary, and accordingly 
is not employed, he goes on, Jam Gallinæ, aveſque relique 
O quietum requirunt, ad pariendum locum, & | cubilia  fibi, 
nidoſque conſtruunt, eofſque quam poſſunt molliſſime fubſternant, 
at quam facillimè ova ſerventur, Ex quibus pullos cum ex- 
cluſerint, ita tuentur, ut & pennis foveant,-ne frigort ladan- 
tur, & ſs eft calor, 4 ſole ſe opponans. Cic. de Nat. Deor. I. 
£5 To this natural Care of Parent-Animals fo their 2 
we may add Returns made by the Young of ſome towards 
the Old ones. Pliny faith of Rats, Genitores ſuos fefſos /e- 
ned, alunt inſigni pietate. Nax. Hiſt: I. 8. c. 57. So Cranes, 
| he faith, Genitricum ſenectam invirem edancant.'b 10. e. 25 


This 


Sa 


dich, . — Aue dd they By mew their 
Parental Miniſtry? With What gare do they nurſe 
up their, Young; think no Pains too great to be 
en for them, no Dangers (68). too great 59 be 
rencured upon for cheir Guard abdSecurity? ] How 
carefully will they lead them about in Places of 

daſety, carry them, into Places of Retreat — 


Security, Vea, ſome 15 them admit them into 
their own. bowels (69 * A wal wes The 3 
em 


This St. Wee Notice 5 at „ b en We 100 ph 
Magnus after _ Dn 225 artus, per long æ um Hoes 
Tntis prone is. nudagos, given s ſoboles p pennis propri 5 % 
- 000 777 Th paſe ſeit, p etiam ipſa nature e 
endla, u hi — IT Lene a ee Fulc to alarum ſuarum 
id volt 12 5 V ſus Heſueta mem brd 
reducant: \, For Thich eh Kent Bird is denominated;Pica; 


d. Ol. A 
i nk Was 40 Alto the conjogal £3 S264 of the lit- 


Hereto may. 
tle reen bib pian Parrot, which deſcribes from 


luſtas: - 25 la ſeneſcentes (quod valds Sead) vex eder 
wlebant, uiſi cibu mn jam 3 mare : #4 S aliquanilis in 
N e 8 quaſs cog um 0 57 Mir extiperent, of vu ; 
nherum pulli d matte, ali ſolent: oþſ. Meth. Ax. 
(68) The moſt timid . 2, Ir ers times a 
br haſtily By From the _ of Man; Dogs, Sc! wr 70 
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n 


lis he ſake uf their Young, Ae den 1 * among 
n, owls, Heng will au * from ſuch as medd 2 
ne with t cir Brood. So Tante befofe their Youhe can 
ly „will drop fre utly down, firſt at leſſet, and then at 
ue per Diſtances, to > dodge and draw py Dogs from putſu- 
bi, thei F015 

ot, 69) K poſum hath a enfios Bag op | pur poſe fot the 
ex- fe 222 puns ing about bet onng. There are belon 

n Wing tot Sis B 2 (not ta Be nk with in any other 
* Keletos) Pont Pair of Muſcles ; 175 ſome ſay the Teats 


lie therein alſo: Dr. Bion s Anat. of the Opoſſ. in Phil. Tranf. 
hg, 2 239. where he as, from Opflan, — the Dog-Fiſh, 
rds at upan . Stotm or V2 et, receives t oun oY 

ſe- Pinto her Belly, w ich r Danger, "again wh when 14 5 
byer; Ss alfo the Squatiza and. G amo the: fame fue Anbar | 
faith, have the fame Care for their Youngs ba receive them 
into different — es. (5 des 


aro Ham, Care Book IV 
en eth i theie alfectionate owes: ha and * 
et them with their tender patental Voi "ue 
Food into their Mouths, fene them, * wo 
and keep them warm, reach them % pick, ani 
eat, apd gather Food for themſelves fand, in- 
word, perform the whole Part of theſe deputed bj 
the Sovereign Lord and Preſerver of the World, 
to help ſuch young and ſtũftleſt Creatures, l * 
they are come'to' that Maturity, „a4 do de able ti 
ſhift for themſelve ? 

And as for other Animals (particularly Inſed, 
whoſe Sire is partly the Sun, and) whoſe nume 
rous Off-ſpring-would be too great for their I 
rent- Animals Care ard Proviſion, theſe are ſo g 
5 — as to need none of their Gare, by reaſe 

1 . arrive immediately to their Hun, their pail ©, 

adult State, And are able to Hift for then 
N But yet, chus far their parental. Enſtinl 
1 to * wel 8 2 Hal an Fon 
ght) nd, that they wild! 
their Eggs 3 xnd 805 Sperm. ay aha, 2s 00 all. 
tures, but ſo it in ſuch — am 
dious Places, — Ara Waters, ſonie-on Fleſi 
"fome on Plants dey pe and agreeable to their 5g Flut 
cies (50) z_ and ſome ſhut up agrecable Foc 15 
cgheir- Neſts, for Incubation, partly. k 
. Food 8. ), chat their Young in their Aurelia, 0 


State, Hoy. find ſufficient and brook 
Food to bring nem up, till they. STOR © ek 


Karo. the 9 Inftina and Caire.- 
Next we may obſerve: no | jefs in the Younger 

E efſpeclally in thoſe of the irrationiſ ved 
| 3 -Forklmpch us the Parent-Agima i500 


035 fa. 2 . 13: Mars | OY, 2 | * 0 2 
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-Wble td bear them about, to Eloath them, and to 
dandle them, as Man doth; how admicably hath 
the Creator'eotitrived their State, that thoſe poor 
young Creatures can foon walk about, and with 
he little helps of their Dam; ſhift - for; and help 

emſelves ?' How naturally do they hunt for their 
| wars oo pick (72), and take in their proper 


Zut for che Toung of Man, their parents Rea- 
ſon, joined with Natural Affection, being ſufficis 
nt to Help, to Nurſe; to Feed, and to Cloatli 
em; therefore they are born Helpleſs, and are 
note Abſolutely than other Cteatures, caſt upon 
eir Pafents Care 652 A manifeſt Act and De- 
gtatien of the Divine Provid ene. 
2. The other Inſtance I promiſed, is the Provi- 
jon made for the Ptefervarion of ſuch Animals as 
re ſottietinies deftitnte'of Food, or in danger of 
ing ſo: The Winter is a very inconvenient, im- 
roper Seaſon, to afford either Food ot Exerciſe 
to Inſe&s, and many othet Animals. When the 
Jowry Fields are direſted of their Galety; when 
he fertile Trees and Plants are ſtripp'd of their 
Ftuics, and the Ait, itiſtead bf being warmed With 
os EE. Sw 5 the 


(12) There is manifeſtly a ſuperintending Providence in 
this Caſe, that ſome Animals are 41 ſuck as ſooti as ever 
hey ate born, and that they will naturally hunt for the 
eat before they ale ite gotten out of the Secundines, 
nd parted from the Navel-String, as I have ſeen. But for 
Chickens, and other young Birds, they not being able im- 
r diately to pick till they are ſtronger, have a nbtable Pro- 
nliog ak Fog ach a time, by apart of the Volk of the | 
Egg beitg iticloſed in their Belly a little before their Ex- 
cluhion or Hatching, which ſerves for their Noutiſhment, 
ill they ate grown ſtrong enough to pick up Meat: Vid, 
ook VII. Chap. 4.-Note 1. e ee + 290 
( 3 e Tinfances) de op mſtis ac de divind miſeticordis 
| «t meventiir; qui in primo ſtatim nativitatis ſue ortu ploran- 
, ac u. uil alind faciunt quam depracamtur. Cy pt. Ep. 
e TS „ On 


— » 
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found by ſuch as are ſubſiſted by the Summes 


firſt place, ſuch as are impatient of Cold, ſhoul 


2. (19) Inediam dintiffont 
| hope the Reader will excufe me if I add one or two Inftat 
_ ces of extraordinary: Abſtinence among Men. One Marti 


nance, but ſame drops wit 
for thirteen Months, and ſlept but little too all the time 
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the cheriſhing Beams of the Sun, is chilled wit 


rigid Froſt ; what would become of ſuch Animal 


* 
b f 


as are impatient of Cold? What Food could bt 


Fruits? But to obviate all this Evil, to ſtave off the 
Deſtruction and Extirpation of divers Species vſ 
Animals, the infinitely. wiſe Preſerver of the Word 
hath as wiſely ordered the matter; that, in thy 


have ſuch a ſpecial Structure of their Body, part 
cularly of their Hearts, and Circulation of they 
Blood (74), as during that Seaſon, not to ſuffa 
any waſte of their Body, and conſequently not u 


need any Recruits; but that they ſhould be able nl i 
live in a kind of ſleepy, middle State, in the; 
Places of ſafe Retreat, until the warm Sun revir be 
both Them and their Fopd together.. 
be next Proviſion is for ſuch as can bear i 
Cold, but would want Food then; and that i;, ;, 
ſome by along Patience of Hunger (75), in oc 
„„ 11 7 1 EIT 4 2 34430 8 # 5 23 | | n 
"the iad. 1p eee O36 e, 35, þ $1133.17 1 fon 
(C41 might name here ſome. of the Species of Birds, C 
whole Tribe almoſt of Inſects, and ſome among other Trib Py 
that are able to ſubſiſt for many Months without Food, a 70 
ſome without Reſpiration too, or very little : but it ni ;3. 
Tuffice to inffance only in the Land-Tortoiſe, of the Strut b 
of whoſe Heart and Lungs, ſee Boo VE. Cap. 5. Note 2. Co 


| e tolerat Lupus, ut & alia omnia cat 
nivora, licet voraciſima; magni utique natura pro videntiſ 
quoniam eſca non ſemper in promptu * Ra Sy nopſ. Quad 
p. 1744 3 e FFF 

o the long Abſtinenee mentioned of Brute-Animals, 


Taylor, born in Derbyſbire, by = Blow of the Back fell int 


ſuch 2 Proſtration o * that ſhe took little Sufte 
a Feather, from Chriſtma s, 166 


Dr. Sampſon's Account thereof in Tpbem. Germ. T. 3. Ci,. 1) 
To this we may add the Caſe: of S. Chilton, of Tinsbun 
near Bath, who in the Years 1694, 1696, and 97, ſlept d 


L 
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Chap. XI. 5 in Winter. . | 213 
by their notable Inſtinct in laying up Food before” 
hand againſt the approaching Winter (76). O 
this many entertaining Examples may be given:; 
particularly we may, at the proper Seaſon, ob · 
ſerve not only the little Treaſures and Holes well- 
ſtocked with timely Proviſions, but large Fields (7) 
here and there throughout beſpread with ee 

| : rable 


* 
n Y 3 


vers Weeks together. And although he would ſometimes 
in a very odd manner take Suſtenance, yet would lie a long 
time without any, or with very little, and all without an 
conſiderable, Decay. See Phil. Tranſ. No. 36. 
(76) They are almirabſe Inſtincts which the Seur de Beau- 
au relates of his own Knowledge, of the little Animals 
called Bobaques in Ukraine, They make Burroughs like Rab- 
nei bets, and in . themſelves up, and do not come ou 
ain till April. hey ſpend. all the Winter under Ground, 
th cating bal they laid up in Summer. boſe that are ey; 
e ( among them, they lay on their Backs, then lay a great hand- 
15 08 ful of ary Herbage upon their Bellies, &c. ihe others drag 
hen thoſe Drones to ibe Mouths of their Burroughs, and ſo thoſe: 
Creatures ſerve inſtead of Barrews, &c.. I have often ſeen them, 
pratiſe this, and have bad the Curioſity. to obſerve them whole 
Days together.---Their Holes are parted like Chambers ; ſome 
" Wl /erve for Store- houſes, others for Burying-Places, &. Their' 
„i Government is nothing inferior to that of Bees, Ofc. They never 
"I es abroad spit bout poſting a Centinel upon ſome high Ground, 
0 give notice to the others cuhilſt they are feed ng. As ſoon as 
ue the Centinel ſees any Body, it ftands upon his hind=Legs and 
SY blen. Beuplay's Deſcription of Ukraine, in Vol. I. of the 
Collection of Voyages, &. 
*. p Fi. like; Inftence of the Northern Galli SyIveſtres, ſee in 
1 (( „% 
Ns 97 The Setiptural Inſtanee of the Ant, fee hereafter 
Bob IE: Chiefs, Notarge't 759i OE PR HE. 
(77) J have in Autumn, not without Pleaſure obſerved, not 
only the great Sagaeity and Diligence of Sue, in hunting 
out the Stores of the Held- Nice; but the wonderful Pre. 
caution. alſo of thoſe little Animals in hiding their Food 
beforchand/ againſt Winter. In the time of Acorns falling, 
I. have, by means ef the Hogs, diſcavered, that the Alice 
had, all over the neighbouring Fields, treaſured up ſingle 
Acorns in little Holes they had ſcratched, and in Which 
they had carefully covered up the Acorn. Theſe the Hogs 
would, Day aſter Day, hunt out by their Smell. 
Rt — e (1) Con- 


able numbers of the Fruits of the neighbouring 
8 laid carefully up in the Earth, and covered 
_ fafe by the provident little Animals inhabiting 
* And not without Pleaſure have 

ſeen and admired the Sagacity of other Animals, 
hunting out thoſe ſubterranebus Fruits, and pil- 
laging the Treaſures of thoſe little provideny 
ET . OO Rs SIR 

And now from this bare tranſient View of this. 


Branch of the Great Creator's Providence and Go- 


vernment, relating to the Pod of his Creatures, 
we can conclude no leſs, than that ſince this grand 
Affair hach ſo manifeſt Strokes of admirable and 
wiſe Management, that ſince this is demonſtrated 
throughout all Ages and Places, that tferefot᷑e it i 
8 For how is it poſſible that 
o vaſt a World, of Ariniats ftioutd be fupported, 
ſuch a great Variety equally and well ſupplied 
. wich proper Food in every Place fit for Habitation, 
without an eſpecial Superintendency and Manage. 
ment, equal to, at leaft, that of the moſt prudent 
Steward and Houſholder 7. How. ſhould the Cxea- 

_ tures be able to ſind out their Food when laid up 
in ſecret Places? And how ſhould they be able to 
5 5 even a great deal of the common Food, and 
ar laſt to maceratę and digeſt it, without | 


peculiar 


Organs adapted to the Service? And whar'lefs 
thin añ infinitely wiſe God could form ſycha Set 


of curious Organs, as we" find every Species en- 
dowed with for this xery Uſe? Organs ſo artifi 


cially mide; fo exquiſitely fitted up, that the more 
ſtrictiy we ſurvey them, the more accurately we 
view them (even' the meaneſt of them wirf our 
beſt Glaſſes) the leſs Fault we find in them, and 


the more we admireè them: Whereas the beſt po- 


lihed, 'nhd mot exquiſite'Works made by Himah 
Art, appear through our Glaſfes; as rude and bung- 


ing, deformed and monſtrous; and yet we ad- 
11. 4 ! 1 . * 5. 2 4 As. 12 \ 
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Chap. XII. Of Animals Cloat hing. 215 
mire them, and call them Works of Art and Rea- 
ſon. And laſtly, hat leſs than Rational and Wiſe 

could endow irrational Animals with various In- 
ſtints, equivilent in their ſpecial way to Reaſon 
it ſelf ? Inſomuch that ſome: from chence hare 


abſolutely concluded, that thoſe Creatures had 


ſome glimmerings of Reaſon. But it is manifeſtly 

Inſtinct, not Reaſon they act by, becauſe we find 

no varying, but that every Species doth naturally 

purſue at all times the ſame way, without any 

Tutorage or Learning: whereas Reaſon, without 

Inſtruction, would often vary, and do that by 
many Methods, which fin doth by one alone. 
But of this probably more herea fer. 


@ 


1 , $ * {4 3 . » k i g 

3:60 EA Do 

l 5 44 4 F 9 Y I. 4% 

497 280 e Zoge 3 a 
5 ö 1 0 a | 3 #; E | 
90) the Cloathing of Animals. 
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Hue in the foregoing Chapter ſomewhac 
1 largely taken a View of che Infinite Crea- 
tors Wiſdom. and Goodneſs towards his Crea- 
tures, in ordering their Food, I ſhall be more 
brief in this Chapter, in my View of their Cloath- 
ing (1) ; another neceſſaty Appendage of Life, 
and in which. we have plain Tokens of the 9 
v 8515 ZW ä ; | ro 8 


C 


. (1). Concerning the Cloathing of Animals, Aniftoth ob- 


ſerves, That ſuch Animals bave Hair as go on Feet and are 
'viparous ; and that. ſuch are covered with a Shell, as go an 


* 
Feet and are oviparous. Hiſt. Anim, 1. „„ 
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216: Of AninidlsClouhing.) Book IW. 
- tors Art, manifeſted in theſe:two Particulars ; the 
—— 2 Animals Cloatbing to their Place, «pd Oe- 

c the Garniture and Beauty iber: 
71. K. The Cloathing of Animals is ſuite to their 
Place of Abode, and Occaſions there; a manifeſt 
Act of Deſign and Skill. For: if there was a pol- 


ſibility, that Animals could have been agcputred 


any other way, than by God that made them, it 
muſt needs have come to paſs, that their Cloath- 
ing would have been at all Adyentures, or all 
made the ſame mode and way, or ſome of ic, at 
| leaſt, jnconvenient and unſuitable. But on L, 
_ contrary, we find all is curious and com 
nothing too much, ad: too little, — 
bungling, nothing but what vill bear the Scruti- 
ny of the moſt exquiſite Artiſt, yea, and ſo fat 
out-do his beſt Skili, that hie xquiſite Imi. 
tation; 255 of the meaneſt Hait, Feather, Scale 
or Shell, will he found only as ſo many ugly, ill- 
1 Blunders 15 'Borches, when ſtrickly brought 
to the Teſt of good Glaſles. But we ſhall find 
an Example remarkable enough in che preſent 
Caſe, if we only compare the bęſt of Cloarhing 
which Man — 2 for himſelf, with that given 
2 y the Creator for the Covering of the irrational 
reatures. Of which it ma Taid, as our: Se 
ol doth 4 the 1 of the Field, Nat. wv 
at even Solo al biz G wat not urrape 
2 Und ip all big og, ed 
But let us come t Particulars, and conſider che 
 ſuitab leneſß of the re Method the Creator 
| hath Tay in the loathing E Man; and of the 
Irrational ' Animals. This Pling (2) pathecically 
laments; and- ſays, It is bard to judge, whether 2 
tere F 2 4 Hep Parent, «, more cruel 5 


uber ber 
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(2) fs [Hominis] causa biene cunt#a atia genuiſſe Na- 
. Iura, magni & [20s mercede contra tanta ſua munera : ut 
a non 
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chap· ll. Of. Animals. Cloathing— 27 
mother to Man, , For, ſays he, Of all Cragturꝭs, he 
alone is covered with others Riches, whereas Nature hath 
givenparzous Cloathing to other Animals, Shells, Hides, 
Frichler, Shag, Brier, Hair, Down, Neil, Scales, | 
Fleeces ; and Trees ſhe hath fenced with a Bark or two 
ainſt the Injuries of Cold and Heat. Only poor naked” 
Man, ſays he, is in the day of his Birth caſt into the 
wide World, to immediate crying and ſqualling; and 
none of all Creatures befides, ſo ſoon to Tears in the very 
beginning of their Lift. SOR? 7 
But here we have a manifeſt Demonſtration of 
the Care and Wiſdom of God towards his Crea- 
tures ; that ſuch ſhould come into the World with 
their Bodies ready furniſhed and accommodated, . 
who had neither Reaſon nor Forecaſt to contrire, 
nor Parts adapted to the Artifices and Workman- 
ſhip of Cloathing ; but for Man, he being endow- 
ed with the tranſcending Faculty of Reaſon, and 
thereby made able to help himſelf, by having 
Thoughts to contrive, and withal Hands to effect, 
and ſufficient Materials (3) afforded him from 8 


Skins. 


* 
4 A t 
7 - P ſo ; P 5 «„ 
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tn anus, A 


non fit ſatis eftimare, Parens melior homini, an tri ſtior No- 
verca fuerit. Ante om nia unum Animantium cunctorum alie= 
nis velat opibus: ceteris varie tegumenta tribuit, teſtas, cor- 
tices, coria, ſpinas, villos, ſetas, rae plumam, pennas, ſqua- 
"mas, Gellers. Truncos etiam arboreſque cortice, interdum ge- 
ino, 4 frigoribus & calore tutata 4 Hominem tantùm nu- 
um, & in nuda bump, natali die abjicit ad vagitns ftatim & 


— WW 


ie Pleratum, nuljumgue tot animalinm aliud ad lachrymas, & 
| as protings vite 5 Plin. Nat. Hiſt. 1. 7. Proem. 
uy Let Senecg anfwer this Complaint of Pliny, although per- 
16 haps what he faith might be more propetly noted in ano- 
ly ther Place,; Puiſqui; es iniquus aſtimaior ſortis humane, co- 
Zita quanta nibis tribuerit Parens noſter, quanto valentiora a- 
- nimalia ſub jugum miſerimus, quanto velociora aſſequanur, 
2 quam nibil fit mortale non ſub ictu noſtro poſitum. Tot virtu- 
er fes accepimus, tot artes, animum denique cui nibil non eodem 
| quo intendit momento pervium ęſt, Syderibus veloclorem, &c. 
4s Senec. de Benef. I. 2. c. 29. — 5 2 


[z) Mirantur plurimi quomodo tute, & [ans vivant homines 
ut in horrendis frigoribus plage Septentrionalis ; hancque levem 
25 3 que ſt ione in 
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1 7 haying all this 


Proviſion: made. for; him, therefore the Creator 
- hath wiſely made him naked, and left him to ſfift 
| for himſelf, 


ci plumarum genere, mages forſan. pro M0. agen 
— 


"verſus 


Olaus tells us in 


is 2g Chutban 


Trees and d Man, I ſay, 


arora able0 help himſelf. 


4 4 21 e e 
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priertind ab 


5 6 


gueſtionem ultra 30 ee in lealia; 
TE tbiopibus, & Indis, quibus oneroſus videtuv.veftitus. ſub Zo- 
mo forridg.-<=- DB uibus reſpondetur,-—-Gawudet dus muliipli- 
ho,, quam neceſ» 
ſtate : rurſus * villoſo vet ſub polo ArFico ads 
415 emen opportana 4 aciliter admi. 
1 — ens videlicet in maxima c e liviffme 


niſtrat [ 


Pretia, & demun Pelles djverſorum aujmaliteria, tam Sylver, 


fri um quam Aomeſticoruns.. Then he Rives, atalogue. of 
and W ie. garum pmnium expert Nifices ita inge. 
ye noverunt mixtas componere, ut pu m decem 
oſtendat varietas, & caliaiſimum Pra aſjects mollitl. 
EJ. ; Ol. Mag: Hi: 1. 6: . 20. "* 
To this we Br. ; : the Cold, namely, of. Fire and. 
Cloathin e the Reader will excuſe me, if I take ren 
truly of © of adding fome othier Deferfatives'Ne 
ne the Fred Author of * hath afforded the: d Nor, 


as. O!. Magma f pov faith, through all Parts ; alſo. their. nymeroug, 

Woods, which beſi des their Fire, do, 185 the Mo Ar e 
ſerve as excellent Screens againſt the co Id pierci K fel and 
Winds. Their vaſt Quantities of Minerals. and Metals alla 


afford Heat, and warm Vapours, Miners eee n 
regionum ſatis muſta, magne, diverſe, & opulente_{unt, faith 


the ſame curious and (for. his time) learned Archbiſhop, J. 
C. c. I. and in other | laces... And or the warmth they af. 
ford, the: Voleano's "thoſe. Parry are 8255 Evidence; „ are 
alſo their tertihle Thunder and Lightning, which gte ab- 

ſerved to he the moſt ſevere. ans Te Y in their Metal- 
line Mountains, in which large Herds of Cattl Ee are. ſome; 
times deſtroycd : the Rocks ſo rent 5 MMattercd, that new 


Veins of Silyer arc thereby diſcovere 

kind of Quinſic e is produced in their 'hroats, by the ſtench 

and poiſonour e of the r Vapours ; which 

they di ſſolve by d inking x ware, eer, and Butter. rogether,as 
15 ſame Bo k, Oba 11. 

To all which Defenſatives,. At in the lift place add, 

the warm Vapours of their Lakes; ſome of Chick are pro- 


Higioully large, of 1 Baller Miles i in a Length, an way 
much 


* 4 ty. 
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and a troubleſome | 
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And a notable Act this is of che Wiſdom 5 God, 
t only as. the more ſetting foi ch his Care and 
indnels to chem that moſt needed his Help, the 
ele irrational Animals, and in his not over- 

el his Work ; but alſo as it is maſt agreeable to 

ture a State of Man (4), both on natural 
= e Accounts. Ther Man ſhould Slough 
mſel oft agreeable to his Naty be Tharriey larly 


(am ng er EW as being mo ary, © an 
— | — n — — ——_— 


8 leſs i in Breadth; alſo of their Rivers, Send the 


1 ariſing from the Ses. Of which guard agaioft ſ. 
Cold, we have lately had a convincing roof in the 
2 in * wb wherein, when Fugiau, German 
— mark, yca, the more So egions of 2 
Switzerland, and other Parts ſuftered ſeyerelyr Ireland and 
Scotland Tie very little of it, hardly more / than in other 
Winters; of the Particulars of which having & giv en an Ag: 
count in the Phil. Tran}. No. 324. 1 mall thitfier refer the 
Reader. But it ſeems this is what doth ordinacily | 
thoſe Northern Parts, particularly the {/evds of; Orkney, . 
which th the learned Dr. Nala gives this Account: Here the 
Winters are generally more ſubject tg Rain than Snow ; nov 
doth the and Snow continue ſo long here, as in ot ber Parts 
45 Scotland, but the Wind in the mean time will often- blow 
very boifteronſly, and it Rains ſometimes, not by Drops, but 2 | 
Shouts of Water, as if <vhole Clouds fell down at once. Int 
Fear 1680, in the 1 of June, after great Thunder, there 
fell. ales of Le near thick. Wall. Account of Ork. 
Chap. 1..f 4. "Prom which laſt Paſſage I obſerve, tfiar 41 
though in thoſe Parks, the Atmoſphere neer- the Farth be 
warm, * excallively cold above, ſo a8 to freeze ſome 
thoſe Spbuts of wc in theig deſcent, into fac great, and 
almoſt r, credible Mafſey. of Hail. And whence can — 
Warmth proceed, but from the Earth or Sea emitti 
ſufficient to Rave o of the Cold en 7 Cat Bet {7 Chop, 
4 
} 85 enim 1 innata fibi ri. A Homini] aliqua baberef 
arma, Ilia ei fola ſemper adeſſent, ita & ſt avtem aliquam 
Nature ſortitus ofſet, veliquas ſaps non baberet. via vero ei 
Melius erat omnibus armis,  ornibuſque-artibus uti, nextrum 
| forum à natura if ge datum ne Galen de Uſ. Part. 


he Lo + N 0 oy, 


29 ST 


220 Of Animals Cluathing, Book IV: 
moſt ſuitable to his Affairs. For by this means, 
_ can adapt his Cloathing to all Seaſons, to all 
Qlimares, to this, or to any Buſineſs. He can here. 
by keep himſelf ſweet and clean, fence off many 
Injuries; but above all, by this method of Cloath- 


iy, Inſenfible Perſpiration (5) is performed, at leaſt 


eatly promoted, without whichan Human Bo- 
dy would be ſoon over-run with Diſeaſe. ' -- 

In the next place there are good political Rea- 
ſons for Man's cloathing himfelf, inaſmuch as his 
Induſtry is hereby employed in the Exerciſes of his 
Are and Ingenuity ; his Diligence and Care are 
exerted in keeping himſelf ſweet, — 5 and 
neat; many Callings and ways of Life ariſe | 
thence; and (to name no more) the Ranks and 


. 


Degrees of Men are hereby in ſome meaſure ren- 


dered viſible to others, in the ſeveral Nations of 
eee torn 5: ahh Dr et 
Thus it is manifeſtly beſt for Man that he ſhould 
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(Concerning Inſenſible Perſpiration,  SanFforius obſerves, 
That it n Senſible put together. De Stat. 
The - Apb. 4. That as much is evacuated: by Inſenfible Per- 
ſpiration in one Day, as is by Stool in fourteen Days Par- 
tieulacly that, in a . time, about ſixteen Ounces is 
_ egtmonly ſent out by * Urine, four ee firevay ; but 
dove N by Inſenſthle Perſpiration, Aphor. 59, 60. 
"bat if a Man gags and drinks 87. in a Day, 51. of it is ſpent 
| E Perſpiration; G 1. Aph. 6. And as to the times, 
he ſaith, Ab aſſumpto cibe 5 boris 11. circiter perſpirabilic--- 
 exhalare folet ; & 5a ad 12am 31. circiter; à 12a ad 16am 
tir felibram; Aph. .. $5005, 
And as to the wonderful Benefits of ſuſenſible Perſdira- 


＋ . 


ion, they are abundantly demonſtrated by the ſame learned 

: ſon, . «bi. ſupra:;.as alſo hy Borelli in his ſecond Part, de 
1. Animal. Prop. 188. who faith, Neceſſaria eſt Inſenſibilit 

| Tranſpiratio, ut vita Animalis con ſervetur. . 9.5 4 
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Chip!” x01. Of PORE) FT 2 
' Biit- for the pobr ſhiftlefs Irrationalt, it is a 
odigious Act of the great Creator; f une 
chat they ate u all ready furniſhed wit ſuch 
Cloathitg, as is proper to their Place 2hd Buſi- 
nel iy * Some covered with Hair We h 
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(6 ) PALMS 15 5 "URS mb 255 7 quants 4 eam 
rem vis, wut in 32 0 ene genere perma uarum alia 


coriis tec ſunt, aliæ villis veftite, alia ſpinis wo we . planes 
alias, alias ſquam md vitdemus obductas, alla eſſe — 
ene alien * * „ N de Nat. 5 


> A 


10 ha * ings. 1. Ter Structu re is fiſtu dauere 
bular; whick weve chew, been a Bengt among _ ; 
| uloſum Ceſſe Pi dle monftrat luſt ratio pilornms E cio | 
> collo Equoruns, © 3 cipus ſetarum Apri, que patrnũ- 
bre 


m 2 N ftults com e em exbibent. Eft autem dictus Ar 

23 2 quaſs di N rn 
| _ — S ſheciem columnæ ftaiate pre ſe fert. Com- 
ponentes fiftuls i in gyrum ſituate in apice patentiores-veddum- 
tur; nam 7 in geminas dividitus partes, & co 


s minime Hul. —=liberiores reddite manife eftantyr, its 
1 2 


of nt bat 147 20, 22 727 . 
6. -rubu oſs ſunt, requentibus.tancs 
e. Ptuatis, veluti valuulis E. Ft quon 74 
pine, in Erinatois prieci ipui, &c. nil aliud ſunt, quam Ari, 
e pili, ideo, Re. And then he deſcribes The Hadge- 
Þvg's Spines, in Which thoſe Tubes unifeſtly appear, to- 
Fecher with ge Valves and elle, not inelegant, 
Which he hatt figiired ih Tab. T6. at the end. af his Works. 
That which t „e and not eyopgh to Þ 
mended — rhe pg norice oh in, the ucture o ir. 
3 A C 9 5 P in 
ſar. be true in the Hait of. C 
* divers othet 1 Aniwals; which look 
viewed with 5 e e. „The! 
Hoſt tranſpare [ have ewe ems, to Moe 2 


tripſpareht F be with, Pir 7 d 
145, 160 


ubſtance run 15 lk 
in others ſ ral, us — 'Fig. . 5 
"nedullar Parts, (Fc have obſl 
than ſr 1 Fibres" eondelsed toun oug 
together than in offer Parts of the Hair. Nie 228 K. | 
. bottom to the oF of the _— and I imagine — to ae 
25 n 2 * . gent a 
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, 55 Feathers (8), ſome with Seal ſome with 
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404 Ben in which the Creature liveth: 
ang es 1 op Dei 


; 5 i ö ee. 
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14. 5. l Hack Pits of Pith ſee 


Shes (9).. og only with Skin, and ſome wittt 
dad fk lern 4 - All ni 7. accomm̃oda- 


te (10). To _—_ Fic 
1 1 dowry vpge "loathing Fa 2 


Wich the apt Texture of cheit Skin, fütteth "ape 


for Al Weathers, tb nd on thẽ Grovn atid eo do 


the Offices of Nan 3 and the thiek and warm Furs 


nnd Flesces of othiers, are fiot Only a good De. 


| 75 pail the the Cold and Wet, but a fo a 100 


to ee themſelves in, and to many of t 


à coin fortable ee to nurſe and cheriſh their 
_ tetider You 


_ And ae as Ha 6.0 vadrhpeds, to. Fanthers ade 1. g 
odious 4 dreſs to ſach as ſty in the Air, to 

— ſome Thſe&s ; hot only a good guard 
_ Fer and Col, and a comfortable —.— 


* 
be Joly AE 255 
"Avimals, as to fence. b car and Wet. In fig. 


le Evactution' of ſomt Haowtis ut. of 
the Hair ſerves as well for the 7 


| 16. Teer ted the Hair, .of a Manſe, as it appears 
Aeg all 1275 nd i 17. a8 ĩt 
ben ede w = e Magnifiet 5 _ N 5 


* rok ns atother ook ew imagine, hat alibos hi in Hf. 


n the two other. tes, ound ins 


i 7 1. 
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at to ſuch as hatch and braod their Young; but 
moſt commodious for theſe Fighe, To ie 

purpoſe they are nicely and neatly placed ev 


— on the Body, to give chem 
through che Air (11), m_ to aſſiſt in che wf 159 
their. Body through that thin dium. Ea whict 


Service, how curious is thelp exture fy Li ghe- | 
neſs, and withal for Strength 3; Hollow and 15 
for Lightneſs, but withal c and firm, fo 
| 2 And where tis neceſffary they mould 
be filled, What a light and tro 9p med medullary Sub- 
ſtance is it they are filled with? By which Cacioud 
Contrivarices, even the very heaxtelt Parts made 
for Strength, ars ſo far from being a load to the 
Body, that they rather aſſiſt in m . 
and buoyant, and capacitate it for Flight. 
for the Vanes, the lighteſt. part of the Feather, 
how curioully-1ars they wrought Faith. bs capillary 
Filaments, neatly. interwpven gether ( 72) 
whereby they are not only light, but alſo wer 
ently claſe and ſtrong to keep the moe on, 
and guard it againſt the Laser- of W. 
withal, to impawer the Wings, like ſo Der 
Sails, to make ſtrong Impulſes Upon the ae in 
| Thar TROP TH. ; Thus: curious. mat 64 wee 
us 


? 1272 41 4 8 
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35 0 a). The Feather being placed Rom the Head towards 
cloſe. and neat Order, and withal Age cee and 
refed — * Pil-bag, of afford as eaſie 4 PA throu 
the Air, as a Boat Ben. and dreſſed find i in its Paſ- 
> through the. Waters, Whereas, were the Feathers - 
the 2 or any * way tht they would 
been, had they « br. or withont Art) 
they would then have: — Air, ond been a great En- 
.cumbrance to the Paſſage of the Body rhrough.the A Air. See 
it Ghap. 1, Note . there iv particular A 
mts I. e 5. there 182. ar Ae- 
count of the Mechanics of their hi from ſome nice Mi- 
eroſcopical Obſervations, and therefore. 1 ſhall rake n no fat- 
- ther Notice of it here. 
(1 9 Vid. Borel, 4 Mot. dvimal Prop. 182. Vol. bs: a9 
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chus commodious is the Cloat of Beaſts and 
Birds: Concerning which, thore in ptoper 


o leſs mi 
Fits (rs to be, . was convenient to enlarge 


upon this "Bench of the Creatot's Works. How 
well adapted are the Annuli of ſome Reptiles, and 


Contoxtions of the Skin of others, not only to 


ence the Body ſufficienely againſt out ward In 
ies 3 but to enable them t᷑o creep, to perſorate 6 
uth (15), . — word, to perform all the Of= 
5 * ptile State, much better than. any 
Tegumen: of the Body would do? And the 
Le might be ſaid of the ove of the Inhabi- 
tants of the Waters, particularly the Shells of ſome, 
which are a guard to the tender Bod _ 
is within, and conſiſtent with their 
333 

raingt an eaſie an e 

che Nays But it may be lufficienc to give: on. 
i (2 248.278 el: eli 
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the Earth, and eree pi. e We Occaſions lead them; 
For ts Body 18 ſoall Rings, and 
th Rings rc 2 — en —— of Muſcles, enabling 
ole Creatures with great Strength to dilate, extend, or 
their Aunuli, and whole Bod ** "thoſe Anni "ifs 
ure cach of them armed with ſmall, if. mn rp Beards, ot 
nickles, which they can o to 1a — . or ſhut up 
Ae e bel le And faſtly, the Skin there lies 2 
Aux Fuice, that They emit, as bowl is; at certain Perfo- 
between the IAanuli, to lubricate the Body, and fa- 
lene its Paths into the Earth. By all which means they 
are enabled with great ſpeed, eaſe and ſafety to thruft, and 
wedge has into t Earth; which they eould not do- 
had their Bodies been covered with Hair, Feathers, Scales, 
_. or ſuch like Cloathing of the other Creatures: Sce more 


| . Ae. 1. Note 1. 
uy 555 as 
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I ſhew that of Reptiles and 
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Chap Nl. -Of d4nimals Cloathing 425 
/ a hint of theſe things, which more properly be- 
long: to another place. | | 
Thus hath the indulgent Creator furniſhed the 
whole Animal World with convenient, ſuitable 
Cloathing. ED * 0 E717: 
2. Let us in the next place take a ſhort View of 
the Garniturt (16) aud Beayty thereof. And here 
we ſhall thus far, at leaſt, deſcry it to be beauti- 
ful, that it is Compleat. and Workman-like. Even 
the Cloathing of the moſt ſordid Animal, thoſe 
that are the leaſt beautiſied with Colours, or ra- 
ther whoſe Cloathing may regrate the Eye (17); 
yet, when we-come ſtrictly to view them, and ſe- 
tiouſly conſider the nice Mechaniſm of one Part, 
the admi table Texture of another, and the exact 
ymmetry of the whole, we diſcern ſuch Strokes 
of ipimitable Skill, ſuch incomparable Curioſity, 
that we may ſay with Solomon, Eccleſ. 3.11, G ] | 
path made every tbing beautiful in bis time. . 
But for a farther Demonſtration of the ſupere: 
minent Dexterity of his Almiglity Hand, be hatli 
been plefiſed, as it were on purpoſe, to give ſur- 
prizing⸗ Beauties to divers Kinds of Animals. What 
radiant; Colouts are many of them, particularly 
ſome Birds and Inſects (18); bedecked with! What 
Et | : Wee 


* 


2 
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(16) 45;flotle, in his Hiſt. Anim. I. 4. c: 12. names teyeril | 
r char by being all e the Colopr of the 


-(17)-For an Example, let ui take the Cloathing of the 
Tortoiſe and Viper, becauſe, by an inctirious View, it rather 
regrateth than pleaſeth the Eye: But yet, by an accurate, 
Survey, we find the Shells of the former, and the Scales of 
the latter to be a curious piece of Mechaniſm, neatly made, 
and fo compleatly and well put and tacked together, as to 
exceed any Hm Compoſures. Of the latter ſee more in 
Book IX. Chap. 1. Note 3. 5 | Ws ; 
(18) It would be endleſs to enter into the Particulars of 
the beautiful Birds and Inſe#s of our European Parts; but 
elpeci ally thoſe inhabiting the Countries between the Tro- 
| | Q | picks, 
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by 


Animals, cloathed in the wifeſt Manner, the mot 


Man: and ſhall we deny the Cloathing of allt 
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a prodigious Combination is there often of theſe, Ct 
yea, how nice an Air frequently of meaner Co- 
— (19), as to captivate the Eye of all Behold... 
ers, and exceed the Dexterity of the moſt exqui 
ſite Pencil to Copy? 3 
And now, when we thus find a whole World « 


ſuitable to the Element in which they live, the 
Place in which they reſide, and their State and 
. Occaſions there; when thoſe that are able to ſhik 
for themſelves, are left to their own Diſcretion MI . 
and Diligence, but the Helpleſs well accouteri 
and provided for; when ſuch incomparable Strobe 
of Art and Workmanſhip appear in all, and ſuck 
ipimitable Glories and Beauties in the Cloathing 
of others; who can, without the greateſt Obi 
nacy and Prejudice, deny this to be GO D's Han 
dy work? The gaudy, or even the meaneſt App: 
rel which Man provideth for himſelf, we readih 
enough own to be the Contrivance, the Work d 


Animal World beſides (which infinitely ſurpaſſeti 
all the Robes of earthly Majeſty ; fhall we, da 
we, deny that) to be the Work of any thing le 
than of an infinite intelligent Being, whoſe AW 
and Power are equal to ſuch glorious Work! 


CI — — 


picks, which are obſerved as much to exceed our Birds i 
their Colours, as ours do theirs in their Singing. | 
(19) The Wryneck, at a diſtance, is a Bird of mean Ct 
Jour ; ncither are indeed its Colours radiant, or beautif 
ſingly conſidered: but in the Hand we ſee its light an 
darker Colours ſo.curiouſly mixed together, as to give tht 
Bird a neprining Beauty. The ſame is alfo obſervable 


many Inſedts, particularly of the Phalena-kind. 


Chap. XII. r 
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vl of the Houſes and Habitations f Avinls, 5 


YAving in the laſt Chapter, as briefly as well 


M1 
jon | i could, ſurveyed the Cloathing of Animals, 
u ſhall in this take a View of their Houſes, Neſt; 


heir Cells and Habitations: another thing no Jeſs 
teceſſary to their Well-being than the laſt; and in 
hich the Great Creator hath likewiſe ſignalized 
is Care and Skill, by giving Animals an archi- 
ectonick Faculty, to build themſelves convenient 
laces of Retirement, in which to repoſe and ſe- 
re themſelves, and to nurſe up their Young. - 
And here; as before, we may conſider the Caſe 
f Man, and that of the Irrational Animals. Man 
aving (as I ſaid) the Gift of Reaſon and Un. 
Perſtanding, is able to ſhift for himſelf, to con- 
Wrive and build, as his Pleaſure leads him, and his 
Wbikties will admit of. From the meaneſt Huts 
nd Cottages, he can erect himſelf ſtately Build- 
gs, bedeck them with exquiſite Arts of Archi- 
ure, Painting, and other Garniture, enoble 
hem, and render them delightful with pleaſant 
ardens, Fountains, Avenues, and what not? For 
lan therefore the Creator hath abundantly provi- 
Ned in this reſpect, by giving him an Ability to 
elp himſelf. And a wiſe Proviſion this is, inaſ- 
uch as it is an excellent Exerciſe of the Wit, the 
genuity, the Induſtry and Care of Man 
But ſince Ingenuity without Materials would be 
litleſs, the Materials therefore which the Crea- 
Ir hath provided the World with for this very 
vice of Building, deſerves our notice. The 
. Q 2: Ss 
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great varieties of Trees (1), Earth, Stones and 
Plants, anſwering every Occaſion and Purpoſe ol 
Man for this Ute, in all Ages and Places all the 
World over, is a great Act of the Creator's Good. 
neſs, as manifeſting, that ſince he has left Mar 
to ſhifc for himſelf, it ſhould not be without ſuf 
cient Helps to enable him to do ſo, if he woll 
but make uſe of them, and the Senſe and Reaſa 
which God had given him.. 

Thus ſufficient Provition is made bor che K Hab 
tation: of Man. 
And no leſs Mall w e find i is made for the re re 


the Creatures ; who N 585 h they want the na A 
Er of Reafon' to ary their Methods, and can, (: 
'add'co, or diminiſh Foe, or any way make Ing for 
2 upon their natural w var; Jer we fully e 

17 nacutal Inſtinct, which. the-Creato?'s infiai — 
Underſtandin eee in thei mtc be abi car 
duantly Tuffcle nay, in all probabili tk tlie ve 

Deſt o bnly Method they can take, or that can o 
Few ng fot the relpeiye Uſe and Pulp e ofa & 
peculiar Species of, Animals (F) If ſome, Ci vy 
tures make their! Jets in . Aae In Tre J: 

r. 
C tha 

„F 3 | | the 
RES: bar 7 „ num Ine 
e Meist Pinot, Wo Cedraſſue, Cope e ; wh 

Hinc rudiot ltere bels, hinc t ( 
Agricolæ, & pandas ratibus — go — no! 
| Viminibus Salices ſacunde, frondibus Ulmi; Vet 
At Myrtus + validis boftilibus; © bona bello Sp 
| Cornus ; Ityrbo Taxi torquetur, in Arcus. K 

a; 


Nec Ti lie le eces, aut' tbrno yaſile Burum, 
.* Nox formam accipiunt, ferroqut canantur ar uo: J 
echo S torrentem undam levi innatat Anu, ſh 

a Pado: necnon & apes examina condunt 
dete cavis, vitioſægue Nicis alvo. | 
et Virg. Georg. I. 2. h 
a) gee * 15. and Book VIII. Chap. 6. "_ 


(2) M 
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ſome.in. Shrubs, ſome in the Earth (2), ſome in 
Stone, ſome in the Waters, ſome here, and fome- 
there, or have none at all; yer we find, that that 
Place, that Method of :Nidification doth abundant- 
ly anſwer.the Creatures Uſe and Occaſions. They 
can there ſufficiently and well repoſe, and ſecure 
themſelves, lay, and breed up their Young, We 
are ſo far from diſcovering any Inconvenience in 
any of their. reſpective Ways, from perceiving any 
Loſs. befal the Species, any decay, any periſhing 
of their Loung; that in all probability, on the 
e con- 


—_ — 
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(2) Many of the Veſpæ-Ichneumones are remarkable enough 
for theit Nidification and Proviſion for their Young. Thoſe 
in Earth, who commonly have golden and black Rings 
round their Alvi, having lined the little Cells they have 

orated in the Earth, lay therein their Eggs, and then 


3 * 


carry in to them Maggots from the Leaves of Trees, and 
ſeal them up cloſe and neatly. And another [chneumon, more 
of the Veſpa than 1 Kind (having a little 
Sting in its Tail of a black Colour) gave me the Gloalare, 
one 13 of ſeeing it build its Neſt in à little Hole in 
my Study- Window. his is coated about with an odori- 
ferons reſinous Gum, collected, I ſuppoſe, from ſome Fir- 
Trees near; after which it laid two Eggs (I think the num- 
ber was) and then carried in divers Maggots, ſome bigger 
than it ſelf. Theſe it very ſagaciouſſy [Sled cloſe up into 
the Neſt, leaving them there doubtleſs partly to aſſiſt the 
Incubation ;” and eſpecially for Food to the future Young; 
, WH when hatched, 3 
Of this Artifice of theſe Ichneumons, Ariſtotle himſelf takes 
notice, *"Oz & Epynes IIe NMH, Bec. As to the. 
— Ichncumones (leſs than others) they kill Spiders, 
aud carry them into their Holes, and having ſealed them-up 
with Dirt, they therein batch, and produce thoſe of the ſame 
Kind. Hiſt. Anim, I. 5. e. 20. W | 
To what hath been ſaid about theſe Ichneumon-Waſps, 
ſhall add one Obſervation more, concerning the providentia 
Structure of their Mouth in every of their Tribes, viz. their 
aws are not only very ſtrong, but niecly ſized, curyed, an 
et for 1 and ſcraping thoſe compleat little Holes 


they pe te in Earth, Wood, yea Stone it ſelf, 
aces : i "ak " .-. (-. Thabo: 


Ml 
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contrary, in that particular way they better thrive, il ęive 
are — ſecure, and better able © ſhift for, and A 
help themſelves. If, for Inſtance, ſome Beaſts make ſom 
to themſelves no Habitations, but lie abroad in the ¶ ſom 
open Air, and there produce their Young ; in this; N of! 
caſe we find there is no nged it ſhould be other. dry 
wiſe, by reaſon they are either taken care of by ¶ and 
Man (3), or in no Danger, as other Creatures, iſ ſhes 
from abroad. If others repoſite their Young in all 
Holes (4) and Dens, and ſecure themſelves alſo ¶ ma 
therein, it is, becauſe ſuch Guard, ſuch Security is 
wanting, their Lives being ſought either by the 
Hoſtility of Man, or to ſatisſie the Appetite of ra. 
pacious Creatures (5). If among Birds, ſome build 

their Neſts cloſe, ſome open, ſome with this, ſome 
with another Material, ſome in Houſes, ſome in 
Trees, ſome on the Ground (6), ſome on Rocks 
and Crags on high (of which God himſelf hath 


(3) Tully having ſpoken of the Care of ſome Animals to- 
wards their Young, by which they are nurſed and brought 
up, faith, Accedit etiam ad nonnullorum animantium, & ea- tle 
rum rerum quas terra gignit, conſervationem, & ſaluten, m 
hominum etiam ſolertia & diligentia. Nam multæ & pecudes, of 
E ſtirpes ſunt, que fine proc ura tione hominum ſalve eſſe non of 
poſſunt. Cic. de Nat. Deor. I. 2. c. 52. : | 
(4) Prov. 30. 26. The Comes are but a feeble Folk, yet make E 
tbey their Houſes in the Rocks. | ; 
(5) See Note 10. | | 
(6) It is a notable Inſtinct which Ol. Magnus tells of the 20 
. Galli Sylveftres in his Northern Country, to ſecure them- 
ſelves againſt the Cold and Storms of the Winter. Cum ni- © 
ves inſtar collium terre ſuperficiem ubique cooperiunt, ramoſque il p- 
arborum diutius deprimunt, & condenſant, certos. fructus Be- 
zule arboris----in forma longi Piperis vorant, & glutiunt in- 
digeſtos , idque tanta avfalitate, ac quantitate, ut repletum il © 
guttur toto corpore majus appareat. Deinde partitis agmini- 7 
þus ſeſe inter mediof nivium colles immergunt, preſertim in ¶ |; 
Fan. Febr. Martio, quando nives ut turbines, typhones, vel {i 
tempeſtates graviſſims 6 nubibus deſcendunt. Cam jue co 7 55 7 
& — ww; Rs We” 43 0 EE 0 unt, q 
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siven an Inſtance in the Eagle, Job 39. 27, 28.) 
and And ſo among the Infe& and Reptile Kinds, if 
lake ſome repoſice their Eggs or Young in the Earth, 
the ſome in Wood, ſome in Stone, ſome on one kind 
this WW of Plant, ſome on another, ſome in warm and 
her. dry Places, ſome in the Waters and moiſt Places, 
by and ſome in their own Bodies only, as ſhall be 
res, I ſhewn in proper place; in all theſe Caſes, it is in 
in all probability che beſt or only Method the Ani- 
loi mal can take for the Hatching and Production of 
Yi Wits Young, for their Supplies, Safety, or ſome o- 
the ther main point of their Being, or Well-being. 
ra. This is manifeſt enough in many Caſes, and there- 
ild I fore probable in all. It is manifeſt that ſuch Ani- 
me mals, for inſtance, as breed in the Waters (as not 
in only Fiſh, but divers Inſects, and other Land- A- 
nimals do) that their Young cannot be hatched, 
fed, or nurſed up in any other Element. It is ma- 
nifeſt alſo, that Inſects which lay their Eggs on 
this, and that, and the other agreeable Tree, or 
Plant, or in Fleſh, c. that it is by that means 
their Young are fed and nurſed up. And it is lit- 
tle to be doubted alſo, but that theſe Matrixes may 
much conduce to the Maturation and Production 
of the Young. And fo in all other the like caſes 
of Nidification, of Heat or Cold, Wet or Dry, 
Expoſed or open, in all probability this is the beſt 
Method for the Animal's Good, moſt ſalutary and 
agreeable to its Nature, moſt for its Fecundity, 
and the Continuance and Increaſe of its Species; 
-o which every Species of Animals is naturally 
prompt and inclined. | 

| Thus 


1 3 — — X — — — 

int, —certis bebdomadis cibo in gutture collecto, egeſto, & re- 
ſump!'o vivunt. Venatorum cantbus non produntur .- Quod | 
5 fi preſentiunt nivem imminere majorem, prædicts frucu, ite- 
þ 
9 


rum devora ia, aliud domicilium captant, in eoque manent uſ- 


zug ad finem Martii, & . Ol. Mag. Hiſt, L 19. c. 33. 
. | % ·¹j28n 
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. Thus admirable is the natural Sagacity an d In- 
Min (7) of the irrational Animals in the Conve- 
nience and Method of their Habitations. And no 
leſs is it in the Fabrick of them. Pheir archite- 
Ronick Skill, exerted jn the Curiofity and Dexte- 
Tity of their Works, and exceeding: the Skill of 
Man to imitate ; this, I ſay, deſeryes as much or 
more Admiration and Praiſe, than that of the moſt 
exquiſſte Artiſt among Men. For with what ini. 
mitable Art (8) do theſe poor untaught Creatures 
lay a parcel of rude and ugly Sticks and Straws, 
Moſs and Dirt together, and form them into com- 
modious Neſts? With what Curioſity do they line 
them within. wind and place every Hair, Fea- 
ther, or Lock of Wool, to guard the tender Ba- 
dies of themſelves and their Young; and to keep 
them warm? And with what Art and Craft do 
many of them thatch and coat their Neſts without, 
to dodge and deceive the Eye of Spectators, 2 
well as to guard and fence againſt the Injuries of 
Weather (9)? With what prodigious rope do 
91 e 1 „ ſlome 


| TS. SOLON LOS SOIT Ep” 4 1 8 8Sö;—dy : 25.4 : 
7 0 It is a very odd Story (which I rather mention for 
the Reader's Diverſion, than for its Truth) which Dr. Lud. 
de Beaufort relates, Vir fide dignus narravit mibi, quod cuni 
ſemel, animi gratia, nidum avicule ligno nd ſequt 
vec ultaſſet, cupidus videndi quid in tali occoſiope praſtaret; 
 il'a cam fruſtra ſepius tentaſſet roſtro illud auferre, caſus ad- 
mmodum impatiens, abiit, & poſt aliquod temports ſpatium re- 
verſa eft, roſtro gerens plantulam, qui obturamento applicati, 
paulo poſt, illud veluti telum erupit tanta vi, ut diſperſa in- 
petu herbula, ac occaſionem ipp ab —_ ejas virtutem di- 
ſcendij, præripuerit. Coſmop. divina, Se&. 5. C. 1. Had he 
told us what the Plant was, we might have given better 

Credit to his Storx. CCCCCC ages fp 

(8) Of the Subtilty of Birds in Nijdifieation, ſee Plin. Nat. 

Hiſt. J. ic. c. 3% 3 
9? Among many Inſtances that might be giyen of this 
Subtilry of Birds, and other Creatures, that of the [ong-tai- 
led Titmouſe deſerves Obſervation, who with great Art 
builds her Neſt with Moſſes, Hair, and the Webs * 

BN I | We 5 els, 
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Chap, XIII. Of Animals Habitations. 1 
ſome foreign Birds (ro), not only plat and weave 
the fibrous Parts of Vegetables together, and cu- 
riouſly tunnel tliem, and commodiouſly form them. 
into Neſts; but alſo artificially ſuſpend them on. 
the tender Twigs of Trees, to keep them out of 
the reach of rapacious Animals? | 
And ſo for Iwſe#s, thoſe little, weak, thoſe ten- 
der Creatures; yet, What admirable Artiſts. are. 


they in this Buſineſs of Nidification! With what 


;reat Diligencedoth the little Bee gather ics Combs 
Reer various Trees (11) and Flowers, the 1605 | 
N | from 
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ders, caſt out from them hen they take their Flight (ſee 
Book VIII. Chap. g. Note 5.) with which the other Materials 
are ſtrongly tied together. Having neatly built, and co- 
vered her Neſt with theſe Materials; without, ſhe thateheth 


it on the top with the Muſcus arborems ramoſus, or ſuch like 


broad, whitiſh Moſs, to _ out Rain, and to dodge the 
Spectator's Eye: and within the lineth it with a great num- - 
ber of ſoft Feathers ; fo many, that I confeſs I could not but 

admire how fo ſmall a Room could hold them,eſpecially that 
they could be laid fo cloſe and handſomely together, to af- 
ford ſufficient Room for a Bird with ſo 2 Tail, and ſo 
numerous an Iſſue as this Bird commonly hath, which Mr. 
Ray ſaith (Synopſ. Method. Avinm, p. 74.) Ova inter omnes a= 
viculas numeroſoſſima ponit. See. more of the Neſt of this 


Bird from 4{drovand, in Willugb. Ornitb. p. 243. 


(10) The Neſt of the Guaira tangeima, the [ferns minor, 


and the Fupujuba, or whatever other Name the American 


Hang-Nefts may be called by, are of this Kind. Of which 
ſee Willzghby's Ornith. Lib. 2. Chap, 5. F 12,13. Alſo Dr. 


 Grew's Muſeum Reg. Soc. Part. 1. Sf. 4. Chap. 4 Theſe 


Neſts I have divers times 3 in great Perfecti- 
on in our R. S. eos , and in the noble and well-fur- 
niſhed Muſeum of my often-commended Friend Dr. Sloane; 
and at the ſame time I could not but admire at the neat 
Mechariiſm of them, and the Sagacity of the Bird, in hang- 
ing-them on the Twigs of Trees, to ſecure their Eggs and 
Young from the Apes. 3 * 
(11) I mention Trees, becauſe I have feen Bees gather 
the Gum of Fir- Trees, which at the fame time gave me 


the Pleaſure. of ſeeing their way of loading their Thighs 
therewith, DE 4 oP" OM | 
(12) Waſps 
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from ſolid (12) Timber; and with what prodigi- 
ous Geometrical Subtilty do thoſe little Animals 

work their deep hexagonal Cells, the only pro- 


per Figure that the beſt Mathematician could chuſe 


for ſuch a Combination of Houſes (13)! With what 
Accuracy do other Inſfects perforate the Earth (14), 
Wood, yea Stone it felf (x5)! For which Service 


the compleat Apparatus of their Mouths (16) and 


Feet (17) deſerves particular Obſervation, as hath 


been, 


CP 


(12) Waſps at their firſt coming may be obſerved to fre- 


quent Poſts, Boards, and other Wood that is dry and found, 
but never any that is rotten. Theſe 'they may be heard to 
ſcrape and gnaw; and what they fo gnaw off, they — 
cloſe together between their Chin and Fore-Legs, unti 
they have gotten enough for a Burden, which they then 
carry away in their Mourhs, to make their Cells with. 
(13) Circular Cells would have been the moſt capacious, 
but this would by no means have been a convenient Figure, 
by reaſon much of the Reom would have been taken u 
by Vacancies between the Circles: therefore it was neceſ- 
ſary to make uſe of ſome of the reQilinear Figures. Among 


which only three could be of uſe; of which Pappas Alex- 
andrin. thus diſcourſcth ; Cum igitur tres figure ſunt, que 


per ſeipſas locum circa idem punctum conſiſtentem replere poſ- 
ſunt, Triangulum ſcil. Quadratum & Hexagonum, Apes 
iMam que ex pluribus angulis conſtat ſapienter delegerunt, ut- 
pote ſuſpicantes eam plus mellis capere quam utramvis reli- 
quarum. Et Apes quidem illud tantum quod ipſis utile eft 
cognoſcunt, viz. Hexagonum © uadrato & Triangulo eſſe ma 

s OP plus Mellis capere poſſe, nimirum equali materid in 
conſtructionem uniuſcujuſque conſumptd. Nos vero qui plus 
ſapientiæ quam Apes babere profitemur, aliquid etiam magis 
inſigne imveftigabimus. Collect. Math. I. 5. 

(14) Sce before Note 2. + 
_ (15) See Chap. 11. Note 22. 

(16) See Chap. 11. Nate 21. | 


(17) Among many Examples, the Legs and Feet of the 


Mole- Cricket, (Gryllotalpa) are very remarkable. The Fore- 
Legs are very brawny and ſtrong; and the Feet armed each 
with four flat ftrong Claws, together with a ſmall Lamina 
with two larger Claws, and a third with two little Claws: 


which Lamina is joynted to the bottom of the Foot, to be 


extended, to make the Foot wider, or withdrawn * 
Leg, | the 
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been, and will be hereafter obſerved. And fur- 


ther yet, with what Care and Neatneſs do moſt 


of thoſe little ſagacious Animals line thoſe their 
Houſes within, and ſeal them up, and fence them 
without (18)! How artificially will others fold u 

the Leaves of Trees and Plants (19), others houſs 
themſelves in Sticks and Straws, others glue light 
and floating Bodies together (20), and by that Ar- 
cifice make themſelves floating Houſes in the Wa- 
p „„ : | | ters, 
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the Foot. Theſe Feet are placed to ſcratch fomewhat ſide- 
_— as well as downward after the manner of Moles Feet, 
and they are very like them alſo in Figure. 

Somewhat of this nature Swammerdam obſerves of the 
Worms of the Ephemeron. To this purpoſe [to dig theit 
Cells] the wife Creator hath furniſhed them (faith he) with 
ft Members. For, beſides that their two Fore-Legs are formed 
ſomeqbat like thoſe of the ordinary Moles, or Gryllotalpa, he 
bath alſo furniſhed them with two teothy Cheeks, ſomewhat 
like the Sheers of Lobfters, which ſerve them more readily to 
bore the Clay. Swammecrdam's Ephem. Vit. Publiſhed by 
Dr. Tyſon, Chap. 3. : ES. . 

(18) See the before- cited Note 2. 

(19) They are for the moſt part ſome of the Phalene- 


Tribe, which inhabit the tunnelled, convolved Leaves that 
we meet with on Vegetables in the Spring and Summer. 


And it is a ſomewhat wonderful Artifice, how ſo ſmall and 
weak a Creature, as one of thoſe newly-hatched Maggots 
(for douhtleſs it is they, not the Parent-Animal, that emits 
no Web, nor hath any textrine Art) can be able to con- 
volve the ſtubborn Leaf, and then bind it in that neat round 
Form, with the Thread or Web it weaves from its own 


Body ; with which it commonly lines the convolved Leaf, 
and ftops up the two ends, to prevent its own falling out, | 


and Ear-wigs, and other noxious Animals getting in. 


(20) The ſeveral ſorts of Phryganea, or Cadewvs, in their 


Nympha, or Maggot-ſtate, thus houſe themſelves: one ſort 
in Straws, called from thence Straw-Worms ; others in two 
pr more Sticks, laid parallel to one another, creeping at the 
ottom of Brooks ; others with a ſmall bundle of pieces of 

Ruſhes, Duck-weed, Sticks, Sc. glued together, where- 
with they float on the top, and can row themſelves about 
he Waters. Both theſe are called Cod-bait. Divers other 
Torts there are, which the Reader may ſee a Summary af, 
| - | | n [rom 
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ters, to tranſport themſelves at Pleaſurs after. their 
Food, or other neceſſary occaſions of Life? An 
for a Cloſe, let us take the Scriptural Inſtance. of 
the Spider, Prov. 30. 28. which. is one of the four 
Uttlr things, which, v. 24, Aga 1 


' F X ©! 


e. The Spider 


Agr lays, 
 taketh-bold with her Hands, and. is 
n Rings. Palaces (21). Iwill not diſpute. the Truth 


oßour Emg/ifh Tranſlation. of this Text, but ſuppo- 
ng the Animal mentioned to be that which is 
"meant; it is manifeſt, that the Art of that Spe- 
cies of Creatures in ſpinning their various Webs, 
and the Furniture their Bodies afford to that pur- 
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from Mr. Willnghby, in Rait Method. Inſect. p. 12. together 


notable architeQonick Faculty theſe Animals have, bo gather 
o be 


fach Bodies, and then to glue them together; ſome 
; ihe Animal F at the bot- 


F 2 hard tough Paſte * into which the hind rt of th e Mag- 
fer it any whers, 

without danger of leaving it behind; as alſo thruſt its Body 
', 


— - > * 


to & it againſt Harms. 


21) Having mentioned the Spider, I ſhall take this occa- 
fron (although it be out of the way) to give an Inſtance of 


te Poyſon of ſome of them. Scatiger, Exerc. 186. relates, 
Iba in Gaſcony, his Country, there are Spiders of that viru- 
 Bency, that if # Man treads upon them, to cruſh them, thcir 
| Poyſon will paſs through the very Soles of his Shove. Boyl Sub- 
til. of Effluy. c. 4. nts,” Foy 

Mir. Leewenhoek put a Frog and a Spider together into a 
Glaſs, and having made the Spider fting the Frog divers 

times, the Frog died in about an Hours time. Phil. Tran. 
r. Re | 25 i, 
| « 


ſays, is exceeding 
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by the Doctors, went to her, pretending to be a 


Chap, HII. O7 Haim Habirations. 237 

And now from this ſhort and tranſient View uf 
the architectonick Faculty of 'Animals, 'eſpecially 
the Irrationals, we may eaſily perceive ſome fape- 
riour and wiſe Being was certainly eoncerned in 
their Creation or Original. For how is it poſfible 


and coarſe, or indeed any Materials, be erer able 


to perform fuch Works, as exceed even the Irita- 
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lo the ſame TranſaFion-is a curious Account of the m | 


mer how Spiders lay, and guard their Eggs, ui. they emit 


them not ont of the hindinoſt part of the Body, but under 
the upper part of her Belly, near the hind-Legs, Sc. Al- 
2 there day Ra — _ eee 
heir Webs, and diyers other things worth Obſervation, 
with Cuts ſlluktrati the whole. 8 | | wy 


But in Phi, Than? Ne. 22. Dr. Nath, Fairfax from S. Red, 
and his on Obſervations; thinks Spiders nat Venomous, fe- 


yeral Perſons, as well as; Birds ſwallowing them iwithour. 
furt; which A2 ſelf have knoyn in a Perſon of Learhing, *' 

Who was adviſed to take them medicinally at firſt, . und 

would at any time wallow them, affirming them to be ſweet, 


and well tãſted. And not only Innocuons, but they are ve 


a7 Salutiferous too in ſome of the moſt ſtubborn Diſcaſes, if 
the pleaſant Story in Mouffet be true, of a rieli Condom Ma- 
tron, cured of a deſperate Tympany, by a certain Debau- 
chee, that hearing of her Caſe, and that ſhe was given over 

Phyſician, 
and confidently affirming he would cure her; which ſhe 
being willing to believe, agrees with him for ſo much Mo- 
ney, one half to be paid own, the other upon Cure. Up- 
on which he gives her a Spider, promiſing her Cure in three 
Days. Upon which (not doubting but he had poiſoned her, 


and fearing he might be called to account for it) he gets 
out of Town as faff as he could. But inftead of being poi- 


ſoned, ſhe ſoon recovered. After ſome Months the Quack 
pets privately to Town, when he thought the Buſtle might 


e over ; and enquiring how bis Patient did, was informed 


o 


of her Cure; and thereupon viſiting her, and making an ex- 


cuſc for his Abſence, he received his Pay with great Ap- 
plauſe and Thanks. Mouff. Inſect. J. 2. c. 15. 

Having ſaid ſo much of _ I might here add their 
Flight: But of this, ſee Book VIII. Chap. 4. Note 5. | 


(1) Callent 
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tion of a rational Creature? How could the Bo- 
dies of many of them — ac the laſt men- 
tioned) be furniſhed with architective Materials? 
How could they ever diſcover them in their Bo- 
dies, or know what Uſe to make of them? We 
muſt therefore neceſſarily conclude, that the Ir- 
rationals either have Reaſon and Judgment, not 
only Glimmerings thereof, but ſome of its ſupe- 
riour Acts, as Wiſdom and Foreſight, Diſcretion, 
Art and Care; or elſe, that they are only paſſive 
in the Caſe, and act by Inſtinct, or by the Rea- 

ſon of ſome. ſuperiour Being imprinted in their 
Nature, or ſome way or other. (be ic how it will) 
congenial with them. That they are Rational, 
or excel Man in Art and Wiſdom, none ſurely 
will be ſo fooliſh as to ſay. And therefore we 
muſt conclude, that thoſe excellent Ends they 
' purſue, and that admirable Art they exert, is none 
of their own, but owing to that infinitely wiſe 
and excellent Being, of whom ic may be ſaid, 
with reference to the Irrational, as well as Rati- 
' onal Creatures, as it is, Prov. 2. 6. The Lord giv- 
eth Wiſdow ; out of his Mouth cometh Knowledge and 
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CHAP. XIV. 
Of Animals rr 


His thus conſidered the Foad, Cloathing, 


and Houſes of Animals ; let us in this Chap- 
ter take a Glance of another excellent Proviſion 
the wiſe Creator hath made for the good of the 


Animal World, and that is, the Methods' which 
all Animals naturally take for their Se -Preſervati- 
on and Safety. And here it is remarkable (as in 
the Caſes before) that Man, who is endowed with 
Reaſon, is born without Armature, and is deſti- 
tute of many Powers which irrational Creatures 


have in a much higher Degree than he, | . — | 


he can make himſelf 1 to defend himſfel 


contrive Methods for his own Guard and Safety . 
can many ways annoy his Enemy, and ſtave off 


the Harms of noxious Creatures. 


But for others, who are deſtitute of this ſuper- 


eminent Faculty, they are ſome way or other pro- 


vided with ſufficient Guard (1), proportionate to 


their 7 of Ae, the Dane they are like to 
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es which, Pliny tells us of a Beaſt as big as an Ox, c 
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Jour of an Aſs, and Colorem ommnittm fruticum, arborum, f. 
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eee Plin. I. 8. c. 34. 

7 true this is there may be be reaſon to doubt; 
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I particularly Birds 5 pan are: contpleatly 
this Service. They are CharaQeriſticks of Rapaciow 
to have aduncous Bills and Talons to hold and teu, 
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— e ve. Wings (im nee 
n low e alfa 8 
5 775 ry 25 eateſt; =. — them to carry the greate 
Load as Naſts at ſeveral Miles diſtanee 5 28 I hart 
5 Sen do from ſeveral Mites beyond me, to a large He 
o uote three Miles diſtant from mer; In which I have 
ſeen Plaiſe, and other Fiſh, ſome Inches 2 1 ying unde 
the high Trees in which they build; and the curious an 
; ious Owner thereof ha bark, ſeen a large: Eel conveyed 
them, notwithſtanding the great Annopance it gave then 
2 mo — by its twiſting this way and that Way abou 
their Bodies, 
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their Sagacity in equally diſtributing it among 
ng manx, all. ſhall be duly, e- 
gually and in — Order, fed. 
2 here is ©. another Inftint remaining, of 
ſuch Animals as can neither adminiſter fuck to 
their Young, neither lay them in Places affording 
Food, nor can convey. and bring them Food, but 
do with their Eggs lay up Proviſions for their fu- 
ture Young, Somewhar of this is reported 


. ſome Birds (26) # but I have my ſelf with Plea- 
ſure frequently ſeen ſome of the Species of Inſtcts 
to carr 


àmple Proviſſons into their and bar - 
ren , where they have ſeal d chem carefully 
and , cautiouſly up with 3 Eggs, partly, tis 
like, for Incubation fake, and partly. as an eaſie 
Bed to lodge their Young 3 but 2 for future 
Proviſion tor their Young, in their e 
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HUS 1 hay pL: weltI cull (and 
much more briefly that the Matters deſer- 
ed) diſpatched che Decad of things" 8 — ſed 

i common to the fenſitive/ Creatures. 
let us pauſe à licde;/ and reflect. And upon iche 
Whole Matter, We leſs can be concluded than 
that there is a Being 1 Wiſe,” Potente, and 
Kind, able to Contrive! make this: glorious 
1 Scene of things, which I have given on 2 
RY of? For what leſs than Infinite, _ could ftock fo 
vaſt a-Globe with ſuch a noble Set of Animals? 2 
klar ſo contriyed, as to miniſter to one ahothers 
ſome way or other, and moſt of them ſer- 
— — Man peculiariy, the Top of this lower 
World; made as it were on Purpoſe to obſerve, 
* and ſurvey, and ſet forth the Flory of * = 
nite Creator, manifeſted in his Wik 5 
What but the Great GOD could ſo 2 ni 
provide for the whole Animal World every thin 
© ſerviceable to it, or that can be wiſhed for, eitfier 
to conſerve its Species, or. ta miniſter to the Be- 
5 ing or Well-being of Individfals! Particularly, 
who could Fred ſo ſpacious 4 World, who could 
pleaſe fo large a number of Palates, or ſuic ſo ma- 
ny Palates to ſo great a variety of Food, but the 
mſmics Conſfervator of the- World And who but 
the ſame great HE, could provide ſuch commodi- 
ous Cloatbing for every Animal; ſuch proper Hou- 
TOY Ne * and Habizati ions; ſuch ſuitable Armature 
an 
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7 dong b loge ſuch an enraviſhing Scene 


nN. ne, or 
and ies? 's flich Subrilty) Artifice and Sogacity, as 
every; ature is more or le armed and furniſh- 
ed with; to fence off the Injuxies of the Weather, 
to reſcye it ſelf from Dangers, to preſerve it ſelf 
"From & Abnoyarices of its Enemies; and; in a 
word, to conſerve its Self, and its Species! What 
but an infinite ſuperintending Power could ſo e- 


qually balance the ſeveral Species of Animals, and 
cConſerve the Numbers of the Individuals of every 
Species ſo even, as not to over or under- people 
the Terraqueous Globe! Who but the infinite 
- Wiſe Lord of the World could allot every Crea- 


ture its moſt ſuitable Place to live in, the moſt ſui- 
table Element tc brearbe, ) and move, and act in! 
And who but Kr, ould make To admirable a Set 

Xs tho ration” re, both in 
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contrive and make ſo curious, ſo commodious, 


21 


and every way ſo exquilice a Set of Senſes, as 


the five Senſes of Animals are; whoſe Organs are 
ſo dexterouſly contrived, fo conveniently placed 


in the Body, ſo neatly adjuſted, ſo firmly guard. 
ed, and fo compleatly ſuited to every Occaſion, 
that they plainly ſer forth the Agency of the in- 
finite Creator and Conſervator of the World. 

So that here, upon a tranſient View of the 
do in general only, we have ſuch 


of things, as may excite us tg admire, praiſe 
and — 5 the infinitely wiſe, powerful, and kind 


CREATOR; to condemn all atheiſtical Prin- 
ciples; and with holy David, Eſal. 14 
glude, that he is in good earneſt a F 


1. to con- 
, that dares 


* \ 
8 3 I. 
7 ay ; 


1 


f . 


7 
2 ol * 


* 
> 


Lil 


1 


V 


þ 


* 


3 
ſuc 
; we 

my 


with 
k 
i 


vob 


> 


. 


= * 5 
— 


- 
* 


e&t 


1 


* 


t 


There 15 
furrounded 


But in the next 


— 


to ſay, 


0 


« 
# 


o . 
* ad 
* 
7 
4 . 
4 ts 
* 
_—_— 
|, 
4 x L 
» * 
» 


of the Particulat 


* ————— —— — — ——— » — 


Tribes of ANIMALS. 


n ä 30 2 
| IN the e Book, es 


f the Infinite Creacor's 
Wi dom, Power = Goodneſs | 
mal World. 


— Dr. N „ , 


rowards ds che Ani 


* — ww. — 2 


320 o 


50 NLO LSD * * + esc BXS N 
2 $ * 


— e * GY - 48%. 


= BOOK v. 2 8 
A SURVEY. of Mix, 2 


15 an Gone ng of Animals char I ſhall * 
Otice 6 n, Who u : 
claim the Pregedence i in our Diſcourſe, inz — | 
as God hach given him Superioricy in che Ani- 
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late the noble Faculties of this, our ſi rior 
— the vn ood and Compals: of i 275 
ding, the prodigious Quickneſs and Piercing- 


of it's Thought, 49 admirable Subtilty of ies 
== the commanding Power of it's Wiſdew 


Dorth bf its Mawes (4),and in a Word, 

8 Nature and Operations. 

Bar. ſhall not dwell on this, tho” the ſuperious 

of Man, becauſe it is the Jeaft known. 

5 Of are two things I can't caſily paſs by, be- 

bas ney manifeſt the eſpecial Centre bat 
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Opifcis Sapiensiam) Ame, Po bomin}/ 9 0 ae 
. vie tum _ de partium uri litate, quod prius exiguum 
11 N e, Theologie verum — — 


ie multo eſt ma atque rr | 
alu Pare L. 7. 1. £40 | 


14 unde in me floruiſe 71 — 
aft A 1" rams" or, pn miraculum unſque procederet, non Ne- 
to. Nam nominum recitata, qua ordine. erant dida, 
— 8 ui ad audientuns, praseptorem noftrun 
canvenierunt, Srev Ss 4 ſmgolis datos, cum Pures uam 
200 ab — incipiens nſque ad. ere recita 
bam, After which, mention is "bf the great Memory 
Lare Porcius (charifimi mibi Als Sits him) who | 
2 all the Declamations he had ever 
Tpoken, and Be is Memory Eil him, not fo much as 
inone fingle 1 he 1 Cue Cyneas, Amb 


to the Romans fr Ber had fs ſo 


1 in one 
well learnt the I ing Pros whe that 3 die nouus 


bomo & Senatum, 25 omnem urbanam circumfuſam Senatui 


Nlebem, nominibus ſuis perſalutavit. en, 1. 
mit. Vid. quoque Plin. L. 5. c. 2 where allo adds other 
Examples, viz: in exercitn. ſus militibus 
Au bridats 24, 7 Ag ou 
an rex, totidem linguis jura dedit, pro concione fongulas 
interprete affatus. Charmidas ( ſew - potins Carneades)=—oo=t— 


gue: quis 3 tolumine in bibhotbecis, legentis Io re- 
Preſentavit. 


of . Berelbe noc v. 
par I ceffary Tendeyicy to the Ma- 
Te e of he ee Affairs, 
T. Of which is the various Geniz, or Tuclinations 
if Mey: Blade to'this, and that 1 the other 
6 (5). We fee how. natural y Ment bene 
chemſclves to. this and chat f fm War 
hoff i and B. 
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— and hoſe — of oof ney 1 
him forward, and buoys. through every Obit 


ion, and carriech him th ev 
2. Tha next is the a Dots 


(7). Under which I mighe ſpeak'of t 
e eee e 
mani particular Concern 
the infinitely wiſe Creator. The 
4 Is chat Mow's — c punch to ben 
great Variety of Matters; that ic ſnould hit upon 
_— that may be of any Uſe, either tb 
or to human Society, or that may may any 
(What in him lies) cho Benofr of 
re of the Creation. - | 


is chere that Ela a de d of 
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(7) Mentem  bominis, quamuic cam now videas, ut Deus 
aun vides; tamen . ox Me 
— Hes & Inventione, celeritate motws, om#uique 
ue wed. A <rinam mentis arr. Cicer. 

| c. . 
+ . 0) Gen, 


e. 1 not employoto ſome Ut 
ee Dotdes World's Good?: The Celeſtia 
* 22 Suan, che Moon, with, the other Pla. 
k Nets bare 4 : fut Stars, he: employs to the noble 
S. N ngmy,. Navigation and Geography, 
| v5 0 .noblc ' Acumen,: What a vaſt Reach 
muſt che, Saulrbercndowed with; to invent thoſe 
Sion; Sciences ef Geometry and Arithiniecich 
erh. 888610 . Numbers; and: thoſe i nic: 
land pa uz 


ſteuments made uſe of by the Geo 
ae Aſtrongmer, Geographer; and Sailört 
And laſtly, what a wonderful Sagacity is ſhewn 
inſthe Buſineſs of, Optics, and. particularly in tte 
E Invention 4 5 'Teleſcape 3; where with neu 
* 5 arb di n 25 _ bares 
the\Heayens, as chere are here on Wicht 
1 icroſcope, 5 other Glaſſes. o 116 1990! zi 
2 And-25: fop this lower World;: what: Material i 
here tobe Foul, what kind of Earth, or Som 
8 Ott Metal, what al, Tre, or PI ver 
1 poco the very Sheubs ol the Field ;. in a; Vord 
What of- All xhe sxcellent Variety the Creator hi 
Jurniſh n the World wich, för all it's Uſes and Oc- 


- , .caſjons, in all Ages; What, I ſay; that Man 


Contrivance doth n6t extend unto, and make 


ſome way or-ocher-advantageous to himſelf, and 


15 for an Cloathing, Food, Phyſick, 
r for Tools a tenſils, a for even only Plex 
and Dinerſion?: 
ut now conſidering the great Power and Ex: 
tent of human Inventiown. 
2. There is another thing e farther de 
monſtrate the Super-intendence. of the great Cre- 
a tor and ervator of the World, and that is 
that Te great, and abſolutely neceffary Uſe, 
Have ſoon, and ea ly occurred to the Invention 
af Man; but Rags, of little Uſe, or very dan 
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iy! Sn of bed 169 
Ut or ſtill utterly undzfcover d. We have ag early | 
ſtia 2 the 4 K Hiſtory, an account of che 
Pla. lavencions. of he mote: uſeful Crafts and 8 | 
tions. 1 8 Gen. 35 2232 

lf the Garden of Eden, by a” hamſolf ts till 
»d. And in the next Chapter, hie-] —⁰ 
Sons. Caiw and. Abel; the one was of the ſame Oc- 
cupation, a Tiller of the Ground ; the other a 
Keeper of Sheep (89. And the Poſterity of theſe 
are in the latter End of this Gen. 4. recorded, 
Jabal iu have been rhe Father of | ſuch- as dwell in Tents 5 
(9) i. He was t e Inventor of Tents, and pitching 
thoſe moveable Houſes in the Fields, for looking 
after and depaſturing their Cartel in the Deſarts 
and uncultivated World: Tubal- Cain was an Inſtru- 
N E E every Artificer in Braſs and Tron, or the firſt 
„ thar found the Art of Meltin ie, and Malleating (x1) 
1 i; Metals, and making them uſe 

ne other, neceſſary Implements. And his Siſter 
val -Noomah, whoſe: Name is only mention'd, is by 
d ſome thou ht to have been the Inventor of Spin- * 
h ving and C Chathing. Yea the ve Art of Muſick is 
Je- the early. aſcribed; to Jabal; fo indulgent was 
in; the Creator to find a means to ak Melancholy, 
ke il to cheer the Spirits, and to entertain and pleaſe | 
nd Mankind. But for thin ngs of no uſe, or but little 
ch, Uſe, or of pernicious Conſequence, either they 
er. bare been much later thought of, and with great 
Difficulty, and perhaps Danger too, brought to 
paſs, or elle ae ſtill are, and perhaps will al- 


ways remain, reiſes of the Wie and Invention . 
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_ Chanicks, - 05 about che Art of Ely ing; and il 
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8 ſome af the greateſt Wits, el 
255 nof e in 7 — le, as in, an 
3 | 1 1 ae laſt ror th, wh 55 the Year 165 
1 ingen ro phe and reat t, Mr. liam, Neile and 
4 Brun „en After wards, in 


7 Year, — Ur wp or res che Equality of 

me Curyes: ts: a; Eraſe 4 Soon Afrer which, others 

a Rome and Pe N id the like in other Cutyes. And nat 
long fte wards this was brought Une Analy ted! Calcu. 
Ius the firſt Specimen whereof, that was chew! übliſh 
| Mr. n — in 1668, in 4 Demos ration of my Lord 
be -- Bunkers G8 dratute of the Hyperbela by Dr. "Wallis $ Re- 
=_— Po ans of a Fraftian int tg an Infinite ix Serie by. Diviſion, But 


5 I 0-Dy ng Genius Sir Iſaae Ne ton, had diſcoyered 1 
2 f attai the Jer of all quadrible Curves anz. 
2 | 1 ically by his & of Nuxions, [me time before the 


eat 1668, as 1. << very probable, tram an . Ac- 

* "coudit j GY a long Letter of Mr. Collins, written in bis ow! 
Hand, and ſent fo Richard Toxonley Eſq; of Lane, a, whole 
55 Papers are in my Hands. In that Letter, - Mr. Collins faith, 
5 ehe in September 1668, Mr Mercator publiſh 4 bis Log. 

| rithmotec nia, one of. Fi be ſoon ſens 10 Dr, Batrow, «uh 
Es. 2. thereupon ſent bim up ſome Pape 74 LEE Ar. Newton's (now 
Sir Yſaac) iy which, 2.4 foemes © Com N made tberaſ 
vs thai the ſaid Methnd 


y the Author, 0 Ne Docter; it appea: 
EF: } invented ſome __ before by the aid. Mr. Newton, 4 and 
generally 4 pled. A 15 i Vis geg on to give ſome Ac- 
t bebe w hat it pet arms in g Circ e; Ofc 
5 — — Mr. Gregory bad done in that kind, 40 bo intended u 


2 55 of 
"7 in Latin about PR but oaks not anticipate 
IM Ae. Newton, the frft Inventor thereof, with much more of 
1 ' this. Nature, The Deſign I find of that indefatigable Pro- 
T W 4 3 Mathematicks, Mr. Callins, was to. acquaint 
1 | in his Letter. with. what had. been done, and to 
pet he. Jeu 44 —_— Foo ob 1 enious nnn wfards the 
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; ate! Melin, which 
hath exerciſed the Mec Taal H. eee . ny bt, 


it is a thing impoſſible, if not a Contradictioſ J ed tlie 22 ca 


n Dr. Clarke aſſerts in Robo, Phi "Il 1 2 


* * 
» . Ky « 6h ; 4 by N 
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zs one (15) obſerves, by making Men leſs ſociable. 
4 For upon every true or falſe Ground of Fear, 
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Chil of Man's Ie. are 
things, altho ſome of them in Appearance in- 
nocent, yea perhaps very uſeful, yet remain for 

the moſt part ſecret; not becauſe the Diſcovery 


of moſt" of them is more impoſſible or difficult 
than of many other things which have met with 
Diſcovery; nor is it for want of Man's Diligence 


therein, or his careful Purſuit and Enquiry aſter 
them (for perhaps nothing already diſcover'd hath 


been more eagerly ſought after) but with much 


better Reaſon (I am ſure with greater Humili 
and Modeſty) we may conclude it is, becauſe che 
=) 


infinitely wife Creator and Ruler of the Wo 

hath been e to lock up theſe things from 
Man's Underſtanding and Invention, for ſome 
Reaſons beſt known to himſelf, or becauſe they 
might be of ill Conſequence, and dangerous 
amongſt Men. As in all probability the Art of 


Flying would particularly be: An Art which in 


fome Caſes might be of good Uſe, as to the Geo- 
grapher, and Philoſopher ;-but in other Reſpects 
might ove of dangerous and fatal Conſequence: 
as for fiance,” b mem”, oo in Man's Power 

crers of Nations and Families, 
more than is conſiſtent with the Peace of the 


World for Man to know; by giving ill Men great. 


er Opportunities to do Milchief, Which it would 
Hot lie in the Power of others to prevent; and, 


- © or Diſcontent, and other Occaſions, he would 


* have been ftuttering away to-fome other Place: 
and Mankind, inſtead of cohabiting in Cities, 
© would, like che Eagle, have built their Nefts 
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27 Of Man's en 


manifeſt enough from holy Scripture, and Reaſon 
0 6).aMo gives its 8 uffrage thereto. The Feriy- 
Ture. expreſly tell us, that everj good Gifts) and. every 


perfect Gift is from! above, and cometh down from the 
Father of Lights./S. James . 17. Solomon, Prov, 2. 6. 
ſaith, The Lord; giuetb Wiſdom : cut | of bis, Mouth 


cometh Knowledge and Underſtanding. | And Elihu 
is, very expreſs, Job 32. 8. Bur there is. 4 Spinit in 
Aan: and the Inſpiration of the Almighty giveth them 
Underſtanding, Tired ming weis icy i dtionzon, as the 


LXX render it, The In/piratus, the Afflatus of the Al. 


omighry, is their Inſtrufor, Miſtreſs or Teacher. And 
Bos of Wiſdom or Science, but much Inferiour 
al ſo, bear the Name of Wiſdom „Knowledge and 
Underitanding, and are aſcribed unto G O.D. 


* 


AIis well known that Solomon's Wiſdom is wholly 
aſcribed-unto; GOD: and the Wiſdom. and Un: 
_ +  derftanding which, GOD. is ſaid to have given 


him, x King. 4:29. is particularly ſer. forth in.che 
following Verſes, by.his great Ski 


Aſtronomy, Geometry, and ſuch other of the po- 
lter Sciences, for which Egypt; and the Baſfen 
Nation were celebrated of old, (17): And Solo- 


mon Wiſdom excelled rhe Wiſdorn of all the Children of 


"the Zaſt. Country, and all the Vide: of Egy gt. For he 
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| goras, Democritus,"and orhers, travelled uuto theſe Pafus for 
the fake of their Learning, es och 


That this is the true Reaſon. of theſe Matters, is 


natural Philoſophy, in Poetry, and probably in 


-D- A _ | 
CEREInEARAL,EM TFH TT Ng. g. S „ o 22 22 ee 


(18) As 


* 
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300 Pleberbi; and bit "Songs weib 160 f. And bs 

ale of Trees From the Ceder to the Hyſſop of the Wall, 
(Le. of all forts of Plants) alſo. of Beaſts, Fowl, 
Creeping things, and Fiſhes. So likewiſe the Wiſdom 
of Daniel and his three Companions is aſcribed un- 


to GOD; Dan. r, 17. As fer theſe four Children, 


God gave them Knowledge, and Skill in all Learning und 
ſpiſdom, and Daniel bad Underſtanding in all bis Viſions 
«nd Dreams.” And accordingly in the next Chap- 
ter, Daniel acknowledgeth and praiſeth God, v. 20. 
21:, Daniel anſwered and ſaid, Bleſſed be the Name of 
60d for ever and ever, for Wiſdom and Might are his. 
Hub Wiſdonr mne the' Wiſe, and Knowledge 
to them that Buow Underſtanding. But not only Skill 
in the ſuperiour Arts and Sciences, but even in 
the more inferiour Mechanick Arts, is called by 
the ſame Names, and aſcribed unto G OD. Thus 
for tile Wotkmanſhip: of the Tabernacle: Exod: 
71. 2. to 6, v. See, I have called ly Name Bezaleel. 
And] bave filled bim with the Spirit of God; in Wiſdom, 

and in Uuderſtanding, and in Knowledge, and im all 
manner of Morkmanſhip. o deviſe cunning Works, to 
work n Gold, Silver, and hraſi; and in cutting of, 
Stones, rb ſet ibem, and in carving of Timber, to work 
in all manner of Waorkmazſni. So the Spiniters, 
Weavers, and other Cratts-people, are called 
Wiſe-hearted, Exod. 35. 10. 25. and other places, 
And in Exad. 36, 1: &c. the LOR Dis ſaid to lade 
put chis Wiſdom in them, and Underſtanding te 


| know how to work all theſe nianner of Works for, 


the Service of the, Sanctuary. And laſtly, to 


. 


chitect of Solowon's 2 7. is in 1. King. 7, 14. 
and 2. Chron. 2. 14. called a cunpin e S4B | 
Wiſdom and Underſtanding, to uur in Golds" Silver 
Braſs, Iron, Stone, Timber, Purple, Blue, fine Linnew, 
and Crimſon ; alſo to grade, and find out every Device 
Dich pull be put to bin. $a 

| * =. 


name no more Inſtances, Hiram the chief Ar- 


*. 
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Thus Seth the Word of God N the Contri - 

vances and Crafts of Men, . to the A PAL In. 
| fluence of the Spirit of God upon char of Man. 
And there is the — Reaſon for the Variety of 
Semi or Inclinations of Men allo ; which from the 


ſame Scrip Gree ma A 0 to bo nene 
nation, and Tranſaction of the [ ig 
Governour of the World's Affairs. Who — 


deed but He could make ſuch a divine Subſtance, 
endowed with thoſe admirable Faculties, and 

Powers as the Rational Soul hath ; a 
the great Creators Vice-gerency. i in lower 
World; to employ the ſeveral Creatures ; to make 
aſe. of. the various Materials; to. manage the 
and Buſineſſes; and to ſurvey the Glories of all 
viſible Works of God! a Creature, without 
which this lower World would have been, 1 dull, 
uncouth and, deſolate kind of Globe.! who, I ſay, 
or what leſs than the * GOD could male 
ſuch a Rational Creature, ſuch a divine Subſtance 
as the Soul! For if we ſhould allow the Atheiſt 
| any of his nonſenſical Schemes, the Epicurean his 
ortuitous Concourſe of Atoms, or the Cartefis 
. ** ted Matter ag in Wade! * e 
r 
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3 E fally, 10 bots hos 
me Gol. oe” . — by 2 Man on AMonfenr Cartes _ 
| rinci alt many have perve to Athei- 
i ury purpo 15 and pag ng 
an ill Aces; yet I am 3 185 believe he was an A- 
theiſt, ſihee in his Principia Philoſophie, and other of his 
Works, he vindicates Welt om this Cha and fre- 
| que ſhews a k great Reſpc& for Religion: 13 that 
many of his ſuf] pictous Opinions are capable of a favourz- 
e Inter pretation, which will make them appear in a bet- 
ter Ferm. Thus when dure Final Cauſes. from his 
hiloſophy, it is not a of them, but only excluding 
ie Co crationt of * 501 the ike of free Philoſoph 


ing to bear 


6 Notions gave of cos of them but 
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Gap L. of 1 Mas Rande „ 
what, toletable Senſe could he, 'i io his Way, pro- 
duce ſuch a divine, thinking, ſpeaking, concrivin 

Subſtangs as the Soul is; en- owed exactly —— 
ſuch Faculties Power, and Diſpoſitions as the 
variotis Neceflities and Occaſions of the World 
require. from ſuch a Creature? Why ſhould not 
rather all the Acts, the Diſpoſitions and Contri- 
rances of ſuch a Creature as Man (if made in 4 
mechanical Way, and not conttived by God) have 
been the e why ſhould he nothave 
hit upon. all Contrirances of equal Uſe early as 
well as. many Ages ſince? Why not that Man 
have effected it, as well as this, ſome thouſands of 
Years after? Wh alſo ſhould not all Nations, 

and ws Age (9) im tata Ki every ge as vel 
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wg: it belag L hub tieſk its a Divi 5 rather chin 2 Phi- 
pher, to free of them. 

"(19) For. A of . Learni and [empranie we may com- 
pare tlie zeſchr, and ſome o Fs. Ages before the Refor- 
pron The taR Century, and the 855 Years of this, have 
ad thie Happl ineſs to be able to vie with 1 I e for the 
Number of Leartied Men of all Profeſſions the Im- 
provement made in all Arts and Setebecs; 1 many, and 
too well — to need 4 Specification. 

But for-Ignorance we may take the gt Age, and ſo down 
fo the Reformation. Even as low as Q. Flizaheth, although - 


Lear: gan t to floticiſh, oe 85 ber uefs how Matters 
ſtood, even among the Cle Ixjunct. No. 1559. 
Such as are but mean 545 1 e e hop 725 7 or 


twice, the Ch pters and prod Lag 10 rity intent the\ 
to the better Undeef derſtanding of the rope e more er 
. of Godlineſs.. Spar. Collect. pag. $2. But this is no- 

hing in Compariſon to the Ages. | before, when the Monk 


tag! Gricum nou eft „, or | Eſpencius more elegantly 
e 


bath it, Gate the  Hebraice proje. Hæseticum. | 
hich ſuſpicion ou the earned Hakewill) Rhemigius 
luiely was not of, in commenting upon diffamatus, 
1 Theſ. 1. 8. who ank that St. Paul ſomewhat improperly 
ne that for , not being * thar St. Fad 1 


a>”. 


476 Of Man's Invention. Book V. 
as this or that Age or Nation (20).only. ? Why 
ſhould: the Greeks, the Arabians, the Perfians, or 
the Egypftans of old, ſo far exceed thoſe of the 
farne Nations now? Why the Africans and Ameri- 
cams ſo generally ignorant and .barbarous, and 
the Europeans, for tlie moſt_part, polite and culti- 
vated, addicted to Arts and Learning? How 

een 6. 24465 1 4 72 2 
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in Greck, and not in Latig. Nay, ſo great: was their Igno- 
rance, not only of Crock der bf Lacs le that 2a Prieſt 
baptized in nomine Patria, & Filia,' & Spirities ſan#a; 
Another ſuing his Pariſhioners: for not paying his Church, 
proved-it from Jer. t7. Paveant illi; non paveam ego, Some 
Divines in Eraſmwus,s time, undertook to; prove Hexeticks 
ought to be burnt, becauſe the Apoſtle ſaid Hæreticum de- 
oz; -Two Fryars diſputing abont « Pfurality of Worlds, 
one proved it from Anon decem ſunt facti mundi? The other 
_ replied, Sed abi fuent novem? And notwithſtanding their Ser- 
vice. was read in. Latig.gctſo little was that underſtood, that 
an old Prieſt in Hen. VIII. read Mumpſimus Domine, for Sumyſ- 
muse and being admoniſhed of it, he ſaid, he had done ſo tor 
Thirty Years, and would not leave his old Mumpſimus for 
their new Sumpſimus. Vid. Hakew. Apol. L.. 3. C. J. Seb. 2. 

(20) There is (it ſeems) in Wits and Arts, as in all things 
beſide, a kind of - circular Progreſs e they have | their Binb, 
their Growth, their Flouriſhiug, thein Failing, their Fading; 
and within a while aſter, their Reſurreꝶ ion, and Reflouriſt- 
ing again. The Arts fo riſbed for 4 lang , time among the 
Perfians, the Chaldeans, the Egyptians,.—— But after- 
wards the Grecians got the ſtari of them, and are now be- 
come as barbarous themſelves, as formerly they eſteemed all 
beſides themſelves to he. About the Birth of Chrift, Lear- 
ning began to flouriſh in Haly, and ſpread all over Cbhriſten- 


Jon itt i 


dom; till the Gotbs,* Hunns, and Vandals ranſaeked the Li- 
braries, and defaced almoſt all the Monuments of Antiqui- 
Lf fo that the Lamp of Learning ſeemed to be put out 
for near the Space of 1000 Years, till the firſt. Manſor King 
of Africa and Spain raiſed, up, and ſpurred forward the 
Arabian Wits, by great Rewards and Encouragements. 

Aﬀerwaxzds Petrarch opened ſuch Libraries as were unde- 
moliſhed. He was ſeconded by Boccace, and Fobn of Ra- 
venna, and ſbon after o, Aretine, Ptilelpbas, Valla, &c. 
And thoſe were followed by Eneas Slvius, Angelus Po- 
litanis, Hermolaus Barbarus, Marſiliu Ficinus, and Job. 


Ficus of Mirandula, Theſe were backed by Rud. 4 greets 


Could 
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could it conie to paſs that the Uſe of the Magnet 
(21) 3 Printing( 22), Clocks (23), T lala (442 
E £303 bad 1 L 671 +10 3M 
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Reucline, . Melancł bon, Joacbh. Camerarius, 8 Wolphlazins, 


Beat. Rheanus, Almaines: by Eraſmus of Rotterdam; Vives 


a Spaniard; Bembus, Sadoletus, | Eugubinus, Italians: Tur- 


nebus,, Muretus, Ramus, Pitbæus, Budens, Amiot, Scaliger, 


Frenchmen : Sir Tho. More and Linaker, Engliſnmen. And 
about this time, even thoſe Northern Nations yielded their 


great Men; Denmark yielded Olaus Magnus, Holſter, Tycho 


rabe, and Hemingins ; and Poland, Hoſius, Frixius,and Crume- 
rut. But to name the Worthies that followed theſe, down - 
to the preſent time, would be endleſs, and next to impoſ- 
ſible. Ser therefore Hakewill's Apolog. L. 3. c. 6. . 2: 
(21) Dr. Gilbert, the moſt learned and accurate Writer on 
the Magnet, ſhews that it's 4ttra&ive Vertue was known 
2s early as Plato and Ariftotle: but it's Direction was a diſa 
covery of later Ages. He ſaith, Swperiori.evo 300 aut 400 
labentibus annis, Motus Magneticus in Boream & Auſtrum 
repertus, aut ab hominibus rurſus recognitus fuit. De Mag, 
L. 1. c. 1. But who the happy Inventer of this luck 
Diſcovery was, is not known. here is ſome, not inconſi- 
derable, Reaſon, to think our famous Country-man, Reg. 
Bacon either diſcovered, or at leaſt knew of it. But for it's 


Uſe in Navigation, Dr. Gilbert faith, In regno Neapolitano 


Melphitani omnium primi (uti ferunt) pyxidem inſtruebant 
nanticam, » edoti a cive quodam Fol. Goia A. D. 


I3e0. ibid. if the Reader hath a mind to ſee the Argu- 
ments for the Invention, being as old as Solomon's or Plau 
twsr's time, or of much younger date, he may confuls Hake- 
will. ib. c. 10.6. 4. or | a. Pilgr. L. 1. c. I. 5. 1. 


A s to the Magnetick Variation, Dr. Gilbert attributes the 


Diſcovery of it to Sebaſtian Cabott, And the Inclinatien, 
or Dipping of the Needle, was the Diſcovery of our ingenious 
Rob. Norman. And laſtly, the Variation of the Variation was 
firſt found out by the ingenious Mr. H. Gellibrand, Aſtron. 
Prof. of Greſham· Col. about 1634. Vid. Gellibr, Diſc. Math. on 
the Variat. of the Magn. Need. and its Variat. Anno 16353. 
But ſince that, the before. commended Dr. Halley, havin 
formerly in Phileſ. Tranſ. No. 148. and 195. given a probable 
Hypotheſis of the Variation of the Compaſs, did in the Year 
1700. undertike a long and hazardous Voyage, as far as the 
Ice near the South Pole, in order to examine his ſaid Hy ho- 
theſis, and to make 2 Syſtem of the Magnetical Variations: 
which being ſoon after publiſhed, has been fince abundantly 
confirmed by the 1 as may be ſeen in {everal of the 
late Memoirs de Phyſipue & de Mat be mati ue, pabliſh'd = 


the French Academie des Sciences. 


- » | HP oY y F 
258 Of Mans Invention.” Book V. 
To cheſe Difroveries, I hape the Reader will excuſe me, 
if Ladd one of my own, which I deduced ſome Years ago, 
From ſome magnetical Experiments and Obſervations I made, 
which Diſcovery I alſo acquainted our * W Society with 
fome time fince, viz. That as the common, horizontal Nee. 
dle is continually —_— towards the E. and W. ſo is the 
Dipping-Needle varying up and down, towards or from- 
wards the Zenith, with the magnetick Tendeticy deſeri- 
bing indeed a Circle round the Pole of the World, as I 
conceive, or ſome other point. So that if: we could procure 
a Needle ſo nicely made, as to point exactly according 
to it's magnetick Direction, it would, in ſome certain Num- 
ber of Years, deſeribe a Circle of about 13 gr. Radius 
round the magnetick Poles Northerly and Southerly. This 
J have for ſeveral Years ſuſpected, and have had ſome Res- 
fon for it — and . 5 four — 3 it 
at a Meetin our Society, they were pleaſed to 
eauſe it to be enter'd bs. oh ournals; but I uo not yet 
| been ſo happy to procure a tolerable good Dipping- le, 
—— ———— Mind, to bring the thing to ſuffi- 
cient Te Zypericntec ; as in a ſhort time I hope to do, ha- 
| lately hit upon a Contrivance that may do the thing. 
| (iz) Ie is uncertain who was the Inventer of the Art of 
Printing, every Hiftorian aſeribing the Honour thereof to his 
own City or Country, Accordingly ſome aſcribe the Invention 
of it to Gutt #,,2 may. of Argentine, about 1440. 
and ſay that Fæuſfus was only his Aſſiſtant. Bertiws afcribes 
ts Laurence of Haerlem, and ſaith Puff or Faxff ftole 
from him both his Art and Tools. And to name no more, 
fome attribute it to Fobn Fu or Fauſt, and Peter Schoeffes 
(called by Fuft in ſome of his Imprimaturt, Pet. de Gerneſhem 
prey mexs.) But there is now to be ſeen at Haerlem, a Book or 
two printed by Laur. Kofter, before any of theſe, viz. in 1430 
and ese (Se M. Ellis Letter to Dr. Tyſon, in Phil. Tran/. 
No. 286.) Bot be the firſt Inventer who it will, there is 
however great Reaſon to believe, that the Art received great 
Improvements from Fauſt and his Son in Law Schoeffer, the 
latter being the Inventer of metalline Types, which were 


* ent. in Wood before, firft in whole Blocks, and afterwards 


or Letters. See my learned Friend Mr. Wan- 


in fingle Ty 
„ —— in Pbiloſ. Tvanſ. No. 288 and 310. 


(23) Concerning the An * Aue Invention of Clocks 
and Clock-work. I refer the Reader to a little Book, called 
the Artificial Clock-maker, Ch. 6. Where there is ſome Ac- 
connt of the Ancients Invemtions in Clock-work, as Archi- 


wedes a Sphere, Cteſbius s Clock, SWW... 

(24) The Invention of Teleſcopes, Hieron. Syrturus gives 
this Account of, Prodiit Anno i609, ſew Genins, ſeu alter 
1 75 e 1 3 'F A" 125-47, Oe 
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genianus the Grammarian 77 8 ti R 
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tanus's Moden Eagle, which flew forth of the City aleſt in the 


Chap l. Of Mum, Invention 99 
nd an hundred things beſides ſhould eſcape the 
iſcovery of Archimedes, Anaximander, Anaxime- 

nes, Poſidonius, or other great Virtuoſo's of the 

early es, whoſe Contrivances of various En- 
ines, Spheres, Clepſydrz and other curious In- 

ſtruments are recorded (25)? And why * 

| ag 
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vir athuc incognitus, Hollandi ſpecie, qui Middleburgi in Ze- 
landia convenit Foh. Lipperſein -—==---- Fuſſit perſpicilla 
flera tam cava quam convera, canfiet. Cent d Weliit, 
ahſolutum opus cupiens, atque ut ſtatim babuit pre manibus, 
tins ſuſcipiens, cavum ſcil. convexum, unum & alterum © 
orulo admovebat, & ſenfim dimovebat five ut punctum concur- 
ſus, ſooe ut artificis opus probaret, poſtea abiit. Artiſex, inge 
nii minime expers, & novitatis curioſus cæpit idem facere & 
imitari, &c. Vid. Muſ. Worm. L. 4. c. 7. 
(25) Among the curious Inventions of the Antients 
Archytas's Dove was much famed ; of which Az]. Gellius 
gives this Account, Scripſerunt Simulacbrum Columbe e ligno 
4b Archyta ratione quadam diſciplinaque mechanica fatum, 
claſſe. Ita erat ſcilicet libramentis ſuſpenſum, & aura ſpiri- 
us incluſa atque occulta concitum. oct. Attic. L. 10. c. 12. 
The ſame eminent Pythagorean Philoſopher (as Favgrinus 
in Gellius calls him) is by Horace accounted a notable Geo- 
metrician too, Te maris & terre, numeroque carentis anene 
Menſorem Archyta. Among the teſt of his Inventions, 
Children's Rattles are aſcribed to him, a n calls them 
Arr. Na, Polit. 8. i. e. Archytas's Rattle, And Dio- 
caſon of his Inven- 
tion, *Agwwre SAN 5 at Archytas's Rattle 
was to quiet Children; fer be having Children contrived the 
Rattle, which be gave them to prevent their (tumbling, A- 
een]! other things about the Houſe. 8 
To theſe Contrivances of Archytas, we may add Regjomon- 


Arr, met the Emperour a good way off, coming t0wnrds it, and 
baving ſaluted him, retu ud again, waiting on. bim 10 the 
City Gates. Alſo his Irin, which at 2 Feaſt, Ze fortb 
7 2 . and — a LIP Ig thithey again. 
id. Hakewill ub. ſupr. c. 10. 1. 64. 0,109) 15. fe Dani nns: 
ASto other eons of the Ant ' ent-, 1 Letters 
Brick and Tiles, and building Hcules, with the Saw, Rulc, 
ang Plumbct, the Lath, Augre, Glue, &. alſo the makin} 
e g EY | Braſs, 
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280 _ Of Mans Inuumtion. Book V. 
the preſent or paſt Age, ſo eminent for polite 
Literature, for Diſcoveries and Improvements 
in all curious Arts and Buſineſſes (perhaps beyond 


* 7 


any known Age of the World, why cannot it, I 
ſay) diſcover thoſe hidden 8 which may 
| prpbably be reſerved for the Diſcovery of future 
And leſs learned Generation?s?̃ 
Of theſe Matters, no ſatisfactory Account can 
be given by any mechanical Hypotheſis, or apy 
other way, without taking in' the n 
n f J.. Pk AED nce 
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Bras, Gold, and other Metals; the uſe of Shields, Swords, 
Bows and Arrows, Boots, and other Inſtruments of War; 
the Pipe, Harp, and other muſical Inſtruments; the buil- 
ding of Ships and Navigation, and many other things be- 
ſides; the Inventers of theſe (as reported by ancient Heathen 
; _— 210 be plentifully met with in Pin. Nat. Hip. 
„ BR no ¶⁰⁰yʒ ILY 
But in This Account of Pliny, we may obſerve whence the 
Aneients (even the Romans themſelves in ſome meaſure) had 
their Accounts of theſe Matters, pix. from the fabulous Greeks, 
who were fond of aſcribing every thing to themſelvbes. The 
- Truth ig (faith the: moſt learned Biſhop. Stilling feet) there is 
nothing in the World uſeſul or beneficial to Mankind, but they 
bave made a Shift to find the Author of. it among themſelves. 
If eve enquire after the Original of Agriculture, we are told of 
Ceres and Triptolemus; if of Paſturage, we are told of an 
Arcadian Pan; if of Wine, «ave preſently hear of a Liber Pater; 
"if of Iron [nſtruments, then who but Vulcan? if ef 'Muſfch, 
none like to Apollo., If we preſs. them then with the Hiſtory 
of oth&4 Nations, they are as well png here „ if wwe enquire 
an account of Europe, Aſia,” or Libya; for the firſt we are 5 
told s fine Story of Tadmus's Kfer ; for the ſecond of Prome- L 
theus's Mother of that Name; and for the third of à Daugh- 
ter 'of Epaphus. And ſo the learned Author goes on 
__ | with other! particular Nations, which they boaſted* them- 
— "ſelves to be the Founders of, Only the grave Athenians 
_ thought Korn to baue any Father a ſigned them, their only 
Ambition chat to be acteunted Aborigines &. genuini Terre. 
But the Ignorance and Vanity of the Greek Hiſtory, that 
5 23 Author hath ſufhciently refuted. Vid: Stilling, Orig. 
\ Pacy- Part 1. B. 1. Ch. 4 2 
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Ghap. I, Of Man's Invention. 281 
dence of the — Creator and Ruler of the 
World; who oftentimes doth manifeſt himſelf in 
ſome of the moſt conſiderable ' of thoſe Works of 
Men, by ſome remarkable Tranſactions of his 
Providence, or by ſome great Revolution or other 
happening in the World thereupon. Of this I 
might inſtance in the Invention of Printing (26), 
ſucceeded firſt by a Train of Learned Men, and 
the Revival of Learning, and ſoon after that by 
the Reformation, and the much greater Improve- 
ments of Learning at this Day. But the moſt 
conſiderable Inſtance I can give is, the Progreſs 
of Chriſtianity, by means of the civiilzed Diſpoſi- 
tion, and large Extent of the Roman Empire. The 
latter of which, as it made way for Human Power; 
ſo the former made way for our moſt excellent 
Religion into the Minds of Men. And ſo J hope, 
and earneſtly pray, that the Omnipotent and 
All-wiſe Ruler of the World will tranſact the 
Aﬀairs of our moſt holy Religion, 'ere it be long, 
in the Heathen World; that the great Improve- 
ments made in the laſt, and preſent Age, in Arts 
and-Sciences, in Navigation and Commerce, may 
be a means to tranſport our Religion, as well as » 
Name, through all the Nations of the Earth. 


For we find that our Culture of the more polite 


and curious Sciences, and pur great Improve= : 
ments in even t e Mechanick Arts, have already 
wy Bog ds nt © oo NT 


- Ty 
1 


| & —O, 
— — — | f 3 
(26) Whether Printing was invented in 14407 as many ſy 5 
imagine, or was ſooner practiſed, in 1430 or 1432, a3 Jrnels 

Mu. Ellis's Account of the Dutch Inſcription in Phil. Tranſ: * (0, Mas. « 
No. 286. doth import; it is however manifeſt, how great 5 4 
an Influence (as it was natural) this Invention had in the = Al. * 
promoting of Learning ſoon afterwards, mentioned before s 

in Note 29. After which followed the Reformation about 44. 
X = 3 „ e ? Th if, 
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the Year 131. 
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Fate 2 Way for us into ſome of the largeſt and 

fartheft diſtant Nations of the Earth ; particular. 

ly, into the great Empire of Chins (. 
And now, before I quit this Subject, 1 cannot 


but make one Remark, by way of practical Infe- 
rence from what has been laſt ſaid; and that is, 
Since it appears that the Souls of Men are orde- 
ed, diſpoſed and actuated by God, even in ſecu- 
lar, as well as ſpiritual Chriſtian Acts; a Duty 
ariſeth therefrom on every Man, to purſue the 
Ends, and anſwer all the Deſign of the divine 
Providence, in beſtowing his Gifts and Graces 
15 him. Men are ready to imagine their Wit, 
Le: ning, Genius, Riches, ' Authority, and ſuch 
like, to be Works of Nature, things of Courſe, 
or owing to their own Diligence, Subtilty, or 
Secondary Cauſes ; that they are Maſters of them, 
855 at Liberty to uſe them as they pleaſe, to gra- 
tihe their Luſt or Humour, and ſatisſie their de- 
praved Appetites. But it is evident, that theſe 
e , BRL 210 1» A 
— — aroma — ——— — 
- (27) The Chineſe being much addikted to Judicial Aſtto- fi {, 
logy, are great Obſervers of the Heavens, and the Appes- 7 
rances in them. For which Purpoſe they have an Qb/erva- 0 
- at Pekin, and Five athematicians appoitited to watch pa 
ev ty Night ; Four towards the four Quarters of the World, en 
and One towards the Zenith, that A a eſcape their Sp 
Obſervation. - Which Obſervations are t 

brought to an Office to be regiſtred. But notwithſtanding 


. 
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e next Morning wi 


| *-ebio cheig Dilipence for many Apes, and that the Emperor i 0u 


WE". 6 owe the Regulation of their Kalendar, the Exa&neſs in 
FC ealculating Eclipſes, Ofc. to the Exropeani ; which renders + 
AN e 


{ hath kePit in his Service above 100 Perſons to regulate the wa 
Kalendar, yet are they ſuch mean Afﬀronomers, that they +. 


Soo — — Mathematicians ſo acceptable to the Emperor, 


that Father Verbieſt, and divers others, were not only made 
© Principals in the Obſervatory, but put into Places of great 


”; Truſt in the Empire, and had the greateſt Honours ou — 
them at their Deaths. Vid. La Comte Mem. of China. Let- ( 


fer 2d, S. : 5 (28) 1 Tim. 
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$ (a8) 1 Tim: 4. 14. 


things are the Gifts of God, they are ſo many 
Talents entruſted with us by the infinite Lord of 
the World, a Stewardſhip, a Truſt repoſed in us; 
for which we muit give an Account at the Day 
when our Lord ſhall call; according to that para- 


bolical Repreſentation of this Matter by our Bleſ- 


ſed Saviour. Matt. 25. 114. 8 

Our Duty then is not to abuſe theſe Gifts of 
God, not to "__ the Gift that js in us, not to hide 
our Talent in the Earth; but as St. Paul exhorteth 
Tymothy, 2 Tim. 1. 6. we muſt ftir up the Gift of God 
which is in u, not let it lie idle, concealed or 
dead; but we muſt dre{omyrir menh, blow it up, 
and enkindle it, as the Original imports ; we muſt 
improve and employ our Gift to the Glory ofthe 
Giver ; or in that Miniſtration, that Uſe of the 
World, for which he gave it. Our Stewardſhip, 
our Craft, our Calling, be it that of the Ambaſ- 
ſadors of Heaven, committed to us, as *twas to 
Timothy, by the laying on of Hands; or be it the 
more ſecular Bufineſs of the Gentleman, Tradeſ- 
man, Mechanick, or only Servant ; nay our good 
Genius, our n to any Good, as ſuppoſe 
to Hiſtory, Mathematicks, Botany, Natural Phi- 
loſophy, Mechanicks, &c. I ſay all theſe Occu- 
pations, in which the Providence of God hath 
engaged Men, all theſe Inclinations to which his 
Spirit hath diſpoſed them, ought to be diſcharged 
wich that Diligence, that Care and Fidelity, that 
dur great Lord and Maſter may not ſay to us, as 


was ſaid to the unfaithful Steward, Luk. 16. 2. 


Give an Account 7 thy Stewardſhip, for thou mayeſt bs 
vo longer Steward: but that he may ſay, as tis in 
the Parable before cited, Matt. 25. 21. Well done 
j , 1 ne ty _ ö . thou 
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thou good and faithful Servant, thou haſt been faithful 
Kg few 75 7 will make thee Ruler IT 5 
. things, enter thou into the Foy of thy Lord. Since now 
the Caſe is thus, let us be perſwaded to follow 
Solomon 's Advice, Ereleſ. 9. 10. Mbatſoever thy Hand 


findeth to do, do it with thy Might (29): © Lay hold 
on every Occaſion that preſents it ſelf, and im- 


-© prove it with the utmoſt Diligence; becauſe 


* now is the time of Action, both in the Employ- 
* ments of the Body, and of the Mind: now is 
ce the Seaſon of ſtudying either Arts and Scien- 


e ces, or Wiſdom and Vertue, for which thou 


et wile have no Opportunities in the Place whi- 


ther thou art going in the other World. For 


ie there. is no Work, nor Device, nor Knowledge, nor 


© Wiſdom in the Grave whitoer thou goeſt. 
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Hes thus, as briefly as well I could, ſur- 
veyed the Soul, let us next take a View of 


Nn, Body. Now here we have ſuch a Multipli- 


city of the moſt exquiſite Workmanſhip, and of 
the beſt Contrivance, that if we ſhould ſtrial 
ſurvey the Body from Head to Foot, and ſearc 
only into the known Parts (and many more lie 


undiſcovered) we ſhould find too large and tedi- 


ö (29) Biſhop P nien in "Wy | 
—— 3 5 „ 


ous a Task to be diſpatched. I ſhall therefore 
have time only to take a Tranſient, and gy 
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Chap. II. Of Man's Poſture. 285 
kind of View of this admirable Machine, and that 
ſomewhat briefly too, being prevented by others, 
particularly two excellent Authors of our own 
(i), who have done it on the ſame Account as 
N the 2 1 6d 15 
1. Thing that preſents itſelf to our View, is the 
Erect Poſture (2) of Man's Body: which is far the 
moſt, if not the only commodious Poſture for a 
Rational Creature, for him that hath Dominion 
over the other Creatures, for one that can invent 
uſeful things, and practice curious Arts. For 
without this Erect Poſture, he could not have 
readily turned himfelf to every Buſineſs, and on 
every Occaſion. His Hand (3) particularly could 
V not 


* 4 e 8 
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a 
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(1) Mr. Ray in his Wiſdom of God manifeſted in the Works 
of 23 Part ad. and Pr. Cockburn Eſſays on Faith, Part. 
1. E en e ee SHES. 2 
(2) bane providentiam Nature tam diligentem [of which 
he had been before ſpeaking] tamque ſolertem adjungi mulia 
poſſunt, 6 quibus intelligatur, quantæ ves hominibus à Deo, 
quamque eximie tribute ſtint * qui primum eos humo extita< 
tos, celſos & eractos conſtituit, ut Deorum cognitionem, ctlun 
intuentes, capere poſſunt. Sunt enim 6 terra homines non ut 
incole, atque habitatores, ſed quaſi ſpectatotes ſuperatum re- 
rum, atque cœleſtium, quarum ſpectaculum ad nullum aliud 
genus animantium pertinet. Cic. de Nat. Deor. L, 2. c. 56. 

(3) Ut autem ſapienti ſi mum animalium eſt Homo, ſic & 
Manus ſunt organa ſapienti animali convenientia. Non enim 
quia Manus babuit, propterea eſt ſapientiſſmum, ut Ana xago- 
ras dicebat ; ſed quia ſapientiſſimum erat, propter hoc Manus 
babuit, ut recti ſſime eit Ariſtoteles. Non enim Manus ip- 
fe hominem artes doc uerunt, ſed Ratio. Manus autem 4 
funt artium organa, &c. Galen. de Uf. Part, L. I. c. 3. After 
which in the reſt of this firſt Book and part of the ſecond, 
he conſiders the Particulars of the Hand, in order to enquire, 
as he ſaith, ch. 5. Num eam omnino Conſtitutionem habeat 
[manus]} qua meliorem aliam habere non potuit. 3 
Of this Part, (and indeed of the other Parts of human 
Bodies) he gives ſo good an Account, that I confeſs I could 
dor but admire the Skill of that ingenious and famed Hae 

; ; f 4 - . 1 4 « ER. 


2866 Of Mars Poe. Book V. 
not have been iti ſo great a Readineſs to execute the 
8 of the Will, and Dictates of the Soul. 
His Eyes would have been the moſt prone; 
and r ſituated of all Animals; but 
by this Situation, he can caſt his Eyes upwards, 

wiwards, and round about him; he hath a glo- 
rious Hemiſphere of the Heavens (4), and an am- 
ple Horizon on Earth (5) to entertain his Eye. 
— 8 — . ? — bd ak —_— 2 1 — - 
then. For * Example, (becauſe it is a little out of the 
Way) I ſhall pitch upon his Account of the different 
Length of the Fingers, L. 1. e. 24. The Reaſon of this 
Mechaniſm, he ſaith, is, That the Tops af tlie Fingers may 
come to an Equality, cum magnat aliquas moles in circuitu 
comprebendunt, & cum in ſeipſis humidum vel parvum corpui 
contineve conantur. . Apparent vero in undm civculi cir- 
_ cumferentiam convenire Digiti quinque in actionibus hujuſmodi 
Maxime quando ex ſie ſphavicum carpas. comprebentlunt, 

And this Evenneſs of the Finger's Eads, ingrafpi; Spheri. 
cal, and other round Bodies, he truly enough ſaith, makes 
the Hold the. firmer. And it feems a noble and pions De- 
fign he had in ſo firifly. ſurveying the Parts of Man's Body, 
. take in his own tranſlated. Words, Cum multa nam- 
que efſet apud veteres, tam Madicat, quam Philofopbos de uti- 
— | particularum diſſen (quidam enim corpora woftra nal- 
lius gratia oe fadta exiftimant, nullaque omnino arte; ali 
autem & alicujus gratia, & artificieſe, ==mn=—ewin ), primim 
guidem tante bujus diſſentionis x invenire ſtudui : dein- 

de vere & unam aliquam univerſalem methodum conſtituere, 
qua fingularum partium corporis, & eornm que Ulis accidunt 
wtilitatem invenire paſſemus. Ibid. cap. 8. . 
(4) Pronaque cum ſpectant animalia cæteta terrant 
ue 72 157, . ſublime * 1 tuori 
Fuſſit, & erectos ad fidera toltere uultus. 8 

a | Ovid: Metam. L, 1. car. 84. 


far a. Man's Proſpe& reacheth by means of the Height of 


poſing the Earth was an uninterrupted Globe, 


his Eye, wap 

the Meth is a common Caſe of Right angled plain Tri- 
angles; where two Sides, and an oppoſite Angle are given: 
Thus in Fig. 4 A HB is the Surface, or a great Citcle of 
the terraqueous Globe: C the Center, XC it's Semidiame- 
ter; E the Height of the Eye, and foraſmach 46 HL is 2 
Tangent, therefore the Angle at H is a Right-angle. — 


(5 If any ſhonld- be ſo curious to deſire to know how, 


ont mA, LO E »- 
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that there are given * 7 Miles, or ſn 
Fer cor Lax, 9 8 34 hs N Note 1. 1.58% es Pogue 
with the Hei * * ; the Ma 992 28 pꝛ or 0217 
2 Man's Height, Sc. 4 to it; and E HC the oppoſite 
Right-Ang By which three Parts given, it is caſy; ta 
fin all the gre hg arts of the ade 8 And firſt the An- 
gle at C, in order to bod d the Side the Pro rtion 125 
2s the Side CE, to the tigle at H:: So the Side C, to t 
Angle at E, which being fubſtracted out of 90 gr. the Re- 
mainder i is the Angle at C. And then, as the Angle at is 
to it's op oft Side HC, or elſe, as the Angle at I is to;it's 
oppo| ſite So the Angle at C to its oppoſit te 
8 


E Fi ** Able Horizon. Or the Labour may be 


ſhortned, by adding together the Logarithm of the Sum of 
the two Fre th Sides, and the Logarithm of their Differences 
the half of which two Logarithms, is the Fe of 15 
Side required. rg or att Example we will take t 
two Sides in Yar —_— ſcarce any Table 25 Lege 
2 will ſerve us farther. The Semidiameter of the Earth 

Fed : the Height of the Eye is 2 Yards more, the 
— 8. 


th 1396643 — 31 i jo 18 
Logar. F which Seats. 55 1450 Py 4 
eb La bie 22 = 
Sum of both Logar,' abies 
| The Half sm 33.238778 


is the Logar. of 5185 Yards = 3 * which is tlis 
2 \ ax Line Ex; or Diſtunce the Bye eech 
ee Hei ! 
This — be the Diſtance, on 4 wet Glo! did the 
viſual Rays come to the Ey eina 2 Line. But y means 
of the Refradtions of the Atmoſphere, diſtant Obefts on 
— Horizon appear bigher than really they ate, and ma 
be ſeen at a greater Diſtance, eſpecially on the Sea; whichis 
2 Matter of great Uſe, eſpecially to diſcover at Ser ne. 
Land, Rocks, — and it i a por Act of the divine 
vidence in the Contrivance an N of the Atmoſ- 
phere, which by this means enlargeth the vifible Horizon, 
and is all one as Tf the e Globe was much larger 
that really it is. As to the eight of the Apparent above 
the true Level, or how much diſtant Ob; Tg — raiſed 
the RefraQions, the. . and de Gentlemen of 
the French Academy Royal, have given us a Table in their 
FRONT, the Ta; Ag: te. = 
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ſtrong, and every way well fitted 


% 


And as this Ere&ion of Man's Body is the moff 


Compleat Poſtufe ; ſo if we ſurvey the Proviſion 


made for it; we find all done with manifeſt De- 
ſign, the utmoſt Art and Skill being employed 
therein. To paſs by the particular Conformati- 


on of many 6f ee Parts, the, Ligaments and 


Faſtnings to anſwer this Poſture, as the Faſtning, 
for inftance, of the Pericardium to the Diaphragm 
(which is peculiar to Man (6), I fay paſſing by a 
deal of this Nature, manifeſting chis Poſture to 
be an Act of Deſign): letus ſtop a little at the curi. 


ous Fabrick of the Bones, thoſe Pillars of the Bo- 


dy. And how artificially do we find them made, 


bow curiouſly 17 from the Head to Foot! 


The: Vertebræ of the Neck and Back Bone (7): 
made ſhort and complanated, and firmly braced 


with Muſcles and Tendons, for eaſy Incurvati- 


ons of the Hody, bot withal for greater Strength, 
to ſupport the s own Weight, together wich 
other additional Weights it may have Occaſion 
to bear. The Tbigb- Bones and 15 long, and 

r the Motion 
of the Body. The Feet aceommodated with z 
great Number of Bones, curiouſly and firmly 
tacked together (to which muſt be added the mi- 


ciftry of the Mufcles (3) to anfwer all che Moti. » 
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— See Book 4. Ch. Note 2. : . * © GE — 4 
4 J. The Mechaniſm of the Foot would appear to be won- 

Ferch if I ſhould deſcend to a Deſcription of all parts: 
ux 


that would be too long for theſe Notes; therefore 4 


ief Account (moſt of which I owe to the before commen- 
Mr. Cbeſelden) may ſerve for 2 Sample. In the firſt 


the Foot ſhould be concave, to enable 


P it is | | p 
us 2 2 and fhat the Nerves and Blood-Veſſęls may 


be free from Compreſſion when we ſtand or walk. Tn order 


hereunto the long Flexors of the Toes croſs one another a 
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tions of the Legs and T 5a and at the fame 


time to keep the Body upright, and prevent it's fal- 
ling, by readily aſſiſting againſt every Vacillation 
thereof, and with eaſy and ready Touches keep- 
ing the Line of Innixion, and Center of Gravity in 
due Place and Poſture ( ꝰ ) ).. 
And as the Bones are admirably adapted to 
prop, fo all the Parts of the Body are as incom- 
parably placed to poiſe it. Not one ſide too 
heavy fer the other, but all in nice Æquipoiſe : 
the Shoulders, Arms, and Side æquilibrated on 
one Part; on the other Part the Yiſcers of the 
Belly counterpoiſed with the Weight of the Sca- 
pular part, and that ufeful Cuſhion of Fleſh behind. 
And laſtly, to all this we may add the wonder- 
ful Concurrence, and miniſtry of the prodigious. 
Numbet and Variety of Muſcles, placed through- 
out the Body fot this Service: that they ſhould, 
ſd readily atiſwer to every Poſture, and comply, 
with every Motion thereof, without. wy previous . 
1 SE Thought 
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the Bottom of the Foot, in the Form of a St. Andrew's 
Croſs, to incline the lefſer Toes towards the great One, 
and the great One towards the leſſer. The ſort Hexors are 
chiefly concetned in tawing: the Toes towards the Heel: 
The Tranſverſalis Pedis draws the Outſides of the Foot to- 
wards each other; and by ing inſerted into one of the 
ſamoid Bones of the great Toe, diverts the Power of the 
4bduFor Muſcle (falfly ſo called) and makes it become 4 
Hexor: And laſtly, the Peronæus longus runs rouhd the outer 
Ankle; and obliquely forwards | croſs the bottom of the 
Foot, and at once helps to extend the Tarſus, to conftrift 
the Foot, and to dirc& the Power of the other Extenſors to- 
wards the Ball of the great Toe. Hence the Loſs of the 
Great Toe, is more than of all the other Toes. See alſo 
Mr. Copper s Anat. * 28. SC. 8 
(9) It is very well worth while to compare here what 


Borelli ſaith de motu Animal. Par. 1. cap. 18. de — Ant- 
mal, Prop: 132, Sc. ro which 1 refer the R 
ios long to recite here. 5 


r, it being 


R (to) 


„ P80 <= 


(10) Borelyibid. Prop. 144. SOV 
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Thought or Reflext act, ſo that (as the excellent 
Borelli (ro) faith) It is worthy of Admiration, 
cc that in ſo great a Variety of Motions, as run- 
< ning, leaping, and dancing, Nature's Laws 
ce of Æquilibration ſhould always be obſerved ; 
_ © and when neglected, or wilfully tranfgreſſed, 
that the Body muſt neceſſarily and immediate- 
ly tumble down, _ PT ICS 


| 3 ts T 


4 


5 - ee e cs 
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HE Figure and Shape of Man's Body is the 
1 moſt commodious that could poſſibly be in- 
vented for ſuch an Animal ; the moſt agreeable 
to his Motion, to his Labours, and all his Occa- 
| fions. For he had been a Rational Reptile, he 
could not have moved from Place to Place faſt 
enough for his Bufineſs, nor indeed have done any 
almoſt. Had he been a Rational Quadrupede, 
among other things, he had loft the Benefit of his 
Hands, thoſe noble Inſtruments of the moſt uſe. 
ful Performances of the Body. Had he been 
made a Bird, beſides many other great Inconve- 
. Nniences, thofe before mentioned of his Flying, 
would have been ſome. In a Woid, any other .. 
Shape of Body, but that which the Allwiſe Cre- iſ 
ator hath given Man, would have been as in- 
commodious, as any Poſture but that of Erect: 
it would have rendered him more helpleſs, or have II ,,, 
put in his Power to have been more pernici - zip 
ous, or deprived him of ten thouſand — or ; 
3 ED oo ee 5 * 
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- Pleaſures, or Conveniences, which his preſent 
1. Figure capacitates him for. = 
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Of the ST ary RE and S1 2 k of Man's BODY. | 


8 inthe Figure, ſo in the Stature and Size of 
A Man's Body, we have another manifeſt In- 

ication of excellent Deſign: Not too Pygmean 
(1), nor. too Gigantick (2), either of which 
Sizes would in ſome particular or other, have 
ne been incommodious to Himſelf, or to his Buſineſs, 
or to the reſt. of his Fellow-Creatures, Too 
Pygmiean would have rendered him too puny a 
Lord of the Creation, too impotent and unfit to 
ze manage the inferionr Creatures, would have ex- 
> WW poſed him to the Aſſaults of the weakeſt Animals, 
nl 2 the ravening Appetite of voracious Birds, and 
> WW have put him in the Way, and endangered his 
being trodden in the Dirt by the larger Animals. 
e. He would have been alſo too weak for his Buſi- 
neſs, unable to carry Burdens, and in a Word, to 
tranſact the greater Part of his Labours and Con- 
A e 3 
5, And on the other Hand, had Man's Body been 


er 
&. made too monſtrouſly ſtrong, too enormouſly 
113 Yeo 2 Gigan-- 
+ 


ve (1) W hat is here urged about the Size of Man's Body, 
may anſwer one of Lucretiuss Reaſons why Nil ex nibils 
> I gignitur. His Argument is | 1 
Or Denique cur Homines tantos natura parare — 
- Non pot uit, pedibus qui pontum per wada paſſenn 
| Tranſire, & magnos manibus divellere monteis?\ 

7 Lucret. L. 1. Car. 200. 


00 ue facile ft ut quiſquam & imgentes corporis vires, & 
61) f Peenium ſubtile Ro! 1 2 Se. L. 17. | 
, or. Se. T. | 
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Gigantick (3),. it would have rendered him a 
my 274 ba t A, *. N 5 2 135 dan. 


— | 1 


(3) Altho* we read of Giants before Noah's Flood, Gen. 
6. 4. and more plainly afterwards in Num. 13. 33. Yet there | 
is great reaſon to think the ſize of Man was always the ſame ſl * 
from the Creation. For as for the Nephilim or Giants, in 
Gen. G. the Ancients vary about: them: ſome taking them for ſe 

Sreat Atheiſts, and Monfters of Impiety, Rapine, Tyranny, ? 
and all Wickedneſs, as well as of monſtrous Stature, accor- 7 
Aing as indeed the Hebrew Signification alloõẽWws. 

And as for the Nepbilim in Num. 13. which were evident- Ml -*| 
iy Men of a Gigantick Size, it muſt be conſidered, that it is * 
mi 


r z ˖ „ ˙ 


ery probable; the Fears and Diſcontentment of the Spies, * 

| 1 eee ME oe) Ot art; 13 4 

- But be the Matter as it will, it is very, manifeſt, that in e 

both theſe Places, Grants are ſpoken pF as Rarities, and MW 4 

"Wonders of the A Be, not of the common Stature. And ſuch Ml '* 

Inſtances we have had in, all Ages; excepting ſome fabn- Ml * 

tous Relations: ſuch as I take to be that of Theutoboccbus, Ml 4% 

Who is ſaid te have been dug-up, Anno 1613.and to have ll (? 

been higher than the Trophies, and 26 feet long; and no Ml #» 

better I ſuppoſe the Giants to have been, that of Magnus Wl *2 

LiveF an account of in his 5th Book, ſuch as Hartben, and Ml 7 

Frarc hater, een the Men ; and among the Women, reperts 

8 ef (faith he) ow 42 — in capite vulnesata, ac mortua, in- Wl © 

h uta chlamyde purpurea, longitudinis cubitorum 50, latitudinis les 

nter bumeros quatuor. Ol. Mag. Hiſt. L. 5. c. 2. = £7 

But as for the more credible Relations of Goliath (whoſe Ml in 

Height was 6 Cubits and a San, 1 Sam. 17. 4. which accord- 69 

ing to the preſent curious and learned Lord Bj of Peter- 

borough, is ſomewhat above 11 feet Engliſh, id. ier Cum- Ve 

berland of Fewiſh We ights and Meaſures) of Maximinus the WM He 

Emperor, who was 9 feet high, and others in Augaſtas, and i ha 

other Reigns, of about the ſame height: to which we may on. 

add the Dimenſions of a Skeleton, du up lately,in the place ] 
of a Roman Camp near St. Albans, by an Un inſcribed, 

Marcus Antoninus; of which an account is given by Mr. iſ khe 

Cbeſelden, who judgeth by the Dimenſions of the Bones, that cee 

the Perſon was 8 foot high, id. Philef. Tranſact. No. 333. for 

theſe antique Examples and Relations, I ſay, we can match, Hz 

yea out-do, with modern Examples; of which we have di- 

vers in F. Ludalph: Comment. in Hiſt. Etbiop. L. 1. c. 2. (. 22. 
Magus, Conringius, Dr, Hakewill, and others. Which later 
' relates from Nannez, of Porters and Archers belonging to 
the Emperor of China, of 15 feet high; and others — 
CE Ny . e 
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Purebas of 10 and 12 feet high, and more; ſee the lear- 
ned Author's Apolog. p. 208. at nt 
- Theſe indeed exceed what I have ſeen in England; but 
in 1684, I meaſur d an Iriſp Youth, ſaid to be not 19 Years 
old, who was 7 feet near 8 Inches, and in 1697, a Woman 
ho was J. feet 4.Inches ia height. ERS 
But for the ordinary Size of Mankind, in all probability, 
it was always (as I ſaid) the ſame, as may appear from the 
Monuments, Mummies, and other ancicnt Evidences to be 
ſeen at this day. The moſt ancient Monument at. this day, I 
preſume is that of Cheops, in the firſt and faireſt Pyramid of 
Egypt ; which was, no doubt, made of capacity every way 
ſufficient to hold;the Body intended to be laid up in it. But 
this we find by the nice Meaſures of our curious Mr. Greaves, 
hardly to exceed our common Coffins. e hollow part with- 
in (faith he) is.in Tength only 6, 488 feet, and in breadth, but 
2, 218 feet + The depth, 2, $60 feet. A narrow ſpace, yet large 
enough to contain a moſt potent and dreadful Monarch, being 
dead; to whom living, all Egypt was too ftreight and nar- 
row A Circuit. By theſe Dimenſions, and by ſuch other Obſer= 
vaniont, as have been taken by me from | ſeveral embalmed Bo- 
dies in Egypt, we may conclude there: is no decay in Nature 
(though t weſtion is as old as Homer) but that the Xen of 
this Age are of. the ſame Stature they were near 3000 Tears 
ago, vid. Greaves of the Pyr. in 1638. in Rays Collect. of 
. Tom. 1. pag. 118. | HER 75 
o this more Ancient, we may add others of a later date 
Of which take theſe, among others, from the curious and 
learned Hakewill. The Tombs at Piſa, that are ſome thou- 
{and Years old; are not longer than ours: ſo is Athelftane's 
in Malmesbury-Church; fo S«hba's in St. Paul's, of the Year 
693 ; ſo King Etheldred's, &c. Apol. 216, G. vor” 
The ſame evidence we have alſe from the Armour, Shields, 
Veſſels, and other Utenſils dug up at this day. The braſs 
Helmet dug up at Metaurum, which was not doubted to 
have deen feft there at the overthrow of Aſdrubal, will fit 
one of our Men at this day. FRE e® | : n 
Nay beſides all this probable, we have ſome more certain, 
Evidenee, Auguſtus was 5 Foot 9 Inches high, which was 
the juſt Meaſure of our famous Queen Flizabeth, who ex- 
ceeded his Height 2 Inches, if proper Allowance be made 
for the Difference between the Roman and our Foot. Vid. 
— v ·ꝛß³;³˖ð—t jets 8 
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4 dangerous Tyrant in the World, too ſtr ong Q 
ell 


in ſome Reſpects, even for his on kind, as w 
as the other Creatures. Locks and-Doors might 
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(4) To the Stature of Men in the foregoing Note, we 
may add ſome Remarks about their unuſual Strength. That 
of Sampſon (who is not ſaid to have exceeded other Men in 
Stature as he did in Strength) is well known. So of old, 
Hector, Diomedes, Hercules, and Ajax are famed; and fince 
them many others: for which T ſhall ſeek no farther than 
the before commended Hakewill, who by his great and cu. 
_ rions Learning, hath often moſt of the Examples that are to 
be met with on all his Subjects he undertakes, Of the After. 
ages he names C. Marius; Maximinus, Aurelian, Scander- 
berge, Bardeſin, Tamerlane, Siſca, and Hunniades. Anno 
1529. Kluzber, Provoſt of the great Church at Miſnia, cars 
ried a Pipe of Wine out of the Cellar, and laid it in the 
Cart. Mayolus ſaw one hold a Marble Pillar in his Hand 
3 Fodt long, and one Foot diameter, which he toſs d up in 
the Air, and catched again, as if it was a Ball. Another of 
Mantua, and a little Man, named  Rodamasy, could break x 
Cable; c. Ernando Burg (fetched up Stairs an Aſs laden 
with Wood, and threw both on the Fire- At Conſtantino- 
Ann. 1582. one lifted a piece of Wood, that twelve 
en could ſcarce raiſe, then lying along, he bare a Stone 
that ten Men could but juſt roll to him. G. of Frontberge, 
Baron Mindlebaim, could raife a Man off his Seat, with only 
his middle Finger; ſtop an. Horſe in his full Career; and 
ſhove a Cannon out of it's Place. Cardan ſaw a Man dance 
with two Men in his Arms, two on his Shoulders, and one 
on his Neck. Patacoua, Captain of the Coffacks, could tear an 
Horſe-ſhde (and if I miſtake not, rhe fame is reported of the 
preſent King Auguſtus of Poland.) A Gigantick Woman of 
the Netherlands could lift a Barrel of -Hembargh Beer. 
Mr. Carco had a Tenant that could carry a But's length, 6 
Buſhel of wheaten Meal (of 15 Gallon Meaſure) with the 
Lubber, the Miller of 24 Years of Age, on the Top of it. 
And F. Roman, of the ſame County, could any E Car 
caſs of an Ox. Vid. Hakewill, ib. p. 2338. 


* 


ros aliquot moderna menioria tam a mineralibus, quam 
aliis Sustbiæ, & Gothie provinciiis adducere congruit. tanta 
18 præditos, ut quiſque eorum in humeros fublevatum 
 -Equum, vel Bovem maximum, imo vas ferri 600, $09, au 
10000 [itbrarum (quale & dlique Puellæ levare poſſunt) ad plura 


0 


Fadi portaret. Ol. Mag. ubi ſur. 
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perhaps have been made of ſufficient Serength to 
have barricaded our Houſes; and Walls, and 
Ramparts might perhaps have been made ſtrong 
to have fenced our Cities. But theſe things could 
not have been without a great and Inconvenienc 
Expence of Room, Materials, and ſuch Neceſſa- 
ries, that ſuch vaſt Structures and Uſes would 
have occaſioned, more perhaps than the World 
could have afforded to all Ages and Places. 
But let us take the Deſcant of a good Naturaliſt 
and Phyſician on the Caſe (5). Had Man been 
* a Dwarf (ſaid he) he had ſcarce been a Rea- 
© ſonable Creature. For he muſt. then have had 
© a Jolt Head; ſo there would not have been 
% Body and Blood enough to ſupply his Brain 
© with Spirits; or he muſt have had a. ſmall 
© Head, anfwerable to his Body, and ſo there 
« would not have been Brain enough for his Bu- 
© ſineſ . Oc had the Species of Mankind been 
« Gigantick, he could not have been ſo commo- 
fe diouſly ſupplied with Food. For there would 
© not have been Fleſh enough of the beſt. edible 
« Beaſts, to ſerve his Turn. And if Beaſts had 


© been made anſwerably bigger, there would 


te not have been Graſs enough. And ſo he goeth 


on. And a little after, There would not have 


© been the ſame Uſe and Diſcovery of his Rea- 
* ſon; in that he would have done many things 
fe by meer Strength, for which he is now put to 
invent innumerable Engines. = Neither 
ff could he have uſed an Horſe, nor divers other 
© Creatures. But being of a middle Bulk, he 
* is fitted to manage and uſe them all. For (faith | 
* he) no other Caule can be aſſigned why 2 Man 
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(5) Grews Coſmcl. Sacr. B. 1. ch. 5. 9.12. i 
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our curious Author. 


1 — at} ww 4 rar WP * e " 
; 6 $ 43 , . 
* * 5 a 
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FT YAving thus taken a View of . the: Poſture; 
II Shape, and Size of Man's Body, let us in 
this: Chapter ſurvey the Structure of it's Parts. 
But here we have ſo large a Proſpect, that it 
would be endleſs to proceed upon Particulars 
It muſt ſuffice therefore to take Notice, in general 
only, how artificially every Part of our Body is 
made. No Botch, no Blunder, no unneceſſary 
Apparatus (or in other Words) no Signs of Chance 
(1); but-every. thing curious, orderly, and per. 
formed in the ſhorteſt and beſt Method, and adap- 
ted to the moſt compendious Uſe. What one 
Part is there thronghout the whale Body, but 
what is compoſed of the fitteſt Matter 1 


Anga to nn pen pron p_—_— 
(1) It is manifeſtly an argument of Deſign, that in the 
Bodies of different Animals, there is an Agreement of the 
Pars, ſo far as the Occaſions and Offices agree, but a diffe- 
rence of thoſe here there is a difference of theſe. In an hu- 
man Body are many Parts y_—_ with thoſe of a' Dog 
for inſtance; but in his Forchead, Fingers, Hand, Inſtru- 
ments of Speech, and many other Parts, there are Muſcles, 
and other Members which are not in a Dog. And ſo con- 
trariwiſe in a Dog, which is not in a Man. If the Reader is 
minded to ſee what particular Muſcles are in a Man, that 
ave nor un Dog; or in a Dog that are not in an humene 
| Body, let him conſult the curious and accurate Anatomiſt 
8 ö 


Dx. Deaglaſs's, Myggr. compar. * © * 
2 7 N . i * * + 


* 


6 Of the Fart, Book V. 
was not made five or ten times bigger, but his 
* Relation to the reſt of the Univerſe, Thus far 
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Chap. V. 
part; made of the moſt proper Strength and 


mentioned? What an Abridgment of Art, what 
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Texture; ſhaped in the compleateſt Form; and 
in a Word, accouter d with every thing neceſſa- 
ry for it's Motion, Office, Nouriſhment, Guard, 
and what not! What ſo commodious a Structure 

d Texture could have been given co the Bones, 
for Inftance, to make them firm and ſtrong, and 
withal Light, as that which every Bone in the Bo- 
dy hath 2 Who could have ſhaped them ſo nicely 
to every Uſe, and adapted them to every Part, 
made them of ſuch juſt Lengths, given them ſuch 
due Sizes and Shapes, channelled, hollowed, 
headed, lubricated, and every other thing mi- 
niſtring in the beſt and moſt compendious manner 


to their ſeveral Places and Uſes ? What a glorious 


Collection and Combination have we alſo of the 
moſt exquiſite Workmanſhip and Contrivance in 
the Eye, in the Ear, in the Hand (2), in the 
Foot (3), in the Lungs, and other Parts already 


— 


T (2) Galen kavis deſcribed the Muſcles, Tendons, and o- 


ther Parts of the Fingers, and their Motions, eries out, Con- 


Fiera igitur etiam bie mirabilem CR RATOAIsſapientiam. 


De Uſ. Part. L. 1. c. 18. 9 | 
(3) And nat only in ghe Hand, but in his account of the 
Foot (L. 3.) he frequently takes notice of what he calls 
Artem, Providentiam & Fapientiam Conditoris. As Ch. 13. 
An igitur non am eft bic quoque admirari Providentiam 
Conditoris,qui ad utrumque uſum, etſs certe contrarium, exafte 
convenientes & conſentientes invicem fabricatus eſt totius mem- 
bri [tibiz] particulas? And at the End of the Chap. a 
# omnia que ipſerum ſunt partium mente immutaverimns, 
\neque jnpenerimus poſetionen aliam meliorem eo, quam nunc 


- we ſunt, neque figuram, neque magnitudinem, neque con- 


xionem, neque (ut paucis omnia compleFar) aliud quidquam 
eorum, que corporibas neceſſario inſunt, perſet#iſimam pronun- 
ciare oportet, & undique rect᷑e * preſentem ejus 
| confirutionem. The liks alſo concludes, Ch. 13. 
11 | 7 | "LM x 2 * - > : ( 4) 


a Variety of Uſes C4) hath Nature laid upori that 
one Member of the Tongue, the grand Inſtrument 
of Taſt, the faithful Judge, the Centinel, the 
Watchman of all our Nouriſhment, the artful 
Modulator of our Voice, the neceſſary Servant 
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of Maſtication, Swallowing, ' Sucking, and a 


great deal befides? But I muſt deſiſt from pro- 
eeeding upon Particulars, finding I am fallen 
upon What Lpropoſed ro a voile. 
And therefore for a Cloſe of this Chapter, I ſhall 
only add part of a Letter I received from the be- 
fore-commended-very learned and 9 Phy- 
fician Dr. Tancred Robinſon, What (ſaith he) can poſſi 
bly be better contrived for Animal Motion and Life, than 

the quick Ciroulation of the Blood and Fluids, which run 
but of Sight in Capillary Veſſels, and very minute Dutts 

wit bout Impediment (except in ſome Diſeaſes) being all di- 
rected to their peculiar Glands and Channels for the diffe- 


rent Secretion, Senſible and Inſenſible ; whereof the Taft ir 


Fur the greateſß in Quantity and 'Effetts, as to Health and 
| Gichne, acute Diſtempers frequently ariſing from a Dimi- 
nut ion of Tranſpiration through the cutaneous Chimneys, 

and ſome Chranical ones from an Augmentation: whereas 


Obſtruct lont in the Liver, Pancreas and other Glands may 
only. cauſe 4 Schirrus, a Faundice, an Ague, a Dropſy, or 


other low Diſeaſes. So an increaſe of their Secretions may 
accompany the general Colliquations, as in Fluxes, Ht&ick 


Sweats and Eougbs „Diabetes, and other Conſumption. 


What a migbiy Cantrivance is there to preſerve theſe due 
Secret ions from the Blood( on which Life ſo much depends) 


by frequent Attritions and Comminutions of the Fluids in 


1 paſſage through the Heart, the Lungs, and the whole 


Stem of the Muſcles? What Meanders and Contortions 


(4), At enim Opiffcis induſerii maximum eft indicium (quem-. 


admodum ante ſapbenumerò jam diximus) is que ad alium 
uſum fuerunt comparata, ad alias quoque utilitates abuti, ne- 
que laborare ut ſingulis utilitatibus fingulas faciat propria 
Fartieulas. Galem ub. ſupr. L. 9. . gs . (1 
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in the Organs of Separation? And what a Con- 


o 


of Ve 


courſe of Elaſt iel Bodies from the Air, to ſupply the Springs 


and continual Mations of ſome Parts,not only in Sleep and 
Ref, but in /ong violent Exerciſes of 


the Muſcles ? whoſe 
force drive the Fluids round in a wonderful rapid Circalg- 
tion through the mingteſt Tubes, aſſiſted by the conſtant 
Pobulum of the Atmoſphere, and their own Elaſtick Fibres, 


- which impreſs that Velocity on the Fluids, _ 


' Now I have mentioned ſome Uſes of the Air in carrying 
on ſeveral Functions in Animal Bodies, I may add the 
Share it hath in all tbe Digeſtions of the Solid and Fluid 
Parts. For when this Syſtem of Air comes, by divine Per- 
mittance, to be corrupted with peyſonous, ACTIMonious 
Stream, eitber from the Earth, from Merchandiſe, or im- 
Bed Bodies, what Haveck is made in all theOperations of 
living Creatures? The Parts gangrene, and mortify under 
Carbuncles, and other Tokens : indeed the whole Animal 


a 
* 


Oeconomꝝ is ruined: of ſuch Importance 3s the Air to all 


the Parts of it. Ys 0 

Of the PLACING the Par Ts of May's Body. 
IN this Chapter, I propoſe to conſider the 
1 Lodgment of the curious Parts of Man's Body, 
which is no leſs admirable than the Parts them- 
ſelves, all placed in the moſt cenvenient Parts 
of the Body, to miniſter to their own ſeyeral 
Uſes. and Purpoſes, and to aſſiſt, and mutually 


to help one another. Where could thoſe faithful 
Watchmen the Eye, the Ear, the Tongue be ſo 
commodiouſly placed, as in the upper Part of 
the Building? where could we throughout the 
Body find ſo proper a Part to lodge four of 


the. five Senſes, as in the Head (1), near the 


Nr — — 8 Brain 
' (1) $enfus, interpretes ac nuntii rerum, in capite, tanquay 
in arce, mirifice ad uſus neceſſarios & fatti, & collocati ſunt. 
Nam oculi tanquam ſpeculatores, altiſſimum locum obtinent; 
bs quo Plurims cunſpielemes, fusganzut ſus munere, ES _ 
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Brain (2), the common Serifory,. a Place well 
guarded, and of little other Uſe than to be à Seat 
t thoſe Senſes ? And how could we lodge the 
- Fifth Senſe, that of Touching otherwiſe( 3), than to 
diſperſe it to all Parts of the = Where could 
ve plant the Hand (4), but juſt where ic is, to be 
ond at every Turn, on all Occaſions. of Help 
and Defence, of Motion, Action, and every of 
its üſeful Services? Where could we ſet the Legs 
and Feet, but where they are, to bear up, and 
*handſomely- to carry about the Body? Where 
_ © could we lodge the Heart, to labour about the 
whole Maſs of Blood, but in, or near the Cen- 
ter of the Body (5)? Where could we find Room 
for that noble Engine to play freely in, whete 
could we fo well guard it againſt external Harms, 
as it is in that very place in which it is lodged 
and ſecured? Where could we mote commodi- 
ouſly place, than in the Thorax and Belly, the 
| ulefal Vier of thoſe. Parts, ſo as not to ſwagg, 


* 


and jogg, and overſet the Body, and yet to mi- 
-niſter Y * — as they do, to all the 
ſeveral Uſes of Concoction, Sanguification, the 
Separation of various Ferments from the Blood, 


for the great Uſes of Nature, and to make Diſ- 
e764 nenen LOT 075 e DIS ite rt i charges 
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eum ſonum recipere ebeant, qui natura in ſublime ſertur; 
rette in illis corporum partibus collocata ſunt. Cicer. de Nat. 
Deor. L- 2. c. 36. nbi plura de cæteris Senſibus. * 
( 2) Galen well gbſerves, that the Nerves miniſtring to 
"Motion, are hard and firm, to be leſs ſubject to Injur 1 — 
thoſe miniſtring to Senſe, are ſoft and tender: and that for 
This Reaſon it is, that Four of the Eibe Senſes are lodged 


ſo noar the Brain, viz. partly to;partake of the Brain's ſoft- 


' neſs and tenderneſs, and partly for the ſake of the ſtron 
guard of the Skull, vid. Gal. de Uſ.-Part. L. 8. c. 3. * 
(3) See Book 4. Chap. 6. Note 3. n 
(A4) Dram vero aptas, quamque multarum artium 3 
f ras Manns nutura bomini dedit? The particulars of which, 
enume rated by him, lee in Cic: abi firpr. o. 60. hd Pos Does 
+ (5) See Book 6. Ch, 7 1 . 
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charges of what is uſeleſs, or would be burden- 
ſome or pernicious to the Body (6)? How could 
we plant the curious and great Variety of Bones 

and of Muſcles: of all Sorts and Sizes, neceſſary 

as I have ſaid to the Support, and every Motion 
of the Body? where could we lôdge all the Ar- 
teries and Veins to convey Nouriſhment; and 
the Nerves Senſation throughout the Body 2 
where, I fay, could we lodge all theſe Imple- 
ments of the Body, to perform their ſeveral Offi- 
ces? how could we ſecure and guard them ſo” 
well, as in the very Places, and in the ſelf ſame 
manner in which they are already placed in the 
Body ? And laſtly, to name no more, what Co- 
vering, what Fence: could we find out for the 
whole Body, better than that of Nature's own 
providing, the Skin ())? how could we ſhape it 
to, or brace it about every part better, either for 
Convenience or Ornament? What better Texture 
could we give it, which altho' leſs obdurate and 
frm, than that of ſome other Animals, yet is 
ſo much the more ſenſible of every Touch, and 
more compliant with every Motion ? and being 
eaſily defendible by the Power of Man's Reaſon 
and Art, is therefore much the propereſt Tegu- 
ment for a Reaſonable Creature. 
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- (6) Ut in edificits \Archite#i avertunt ab oculis & naribus 
dominorum ea, qua profiuentia neceſſario tetri eſſent aliquid 
babitura; ſie natura res ſimiles \ ſcil. excrementa) procul : 


aàmandavit a ſenſibus. Ciecr. de Nat. Deor. L. 2. c. 56. 


(7) Compare here Galen s Obſervations de I. Part. L. 11. 
e. 15. Alſo L. 2. c. 6. See alſo Cowper's Anat. where in Tab. 4. 
are very elegant Cuts of the Skin in divers parts of the 
Body, drawn from Mieroſcopical Views, as alſo of the Pa- 
we pyramidales, the Sudoriferous Glands and Veſſels, the 

| WE 


s, &c. = 
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. the Provision in Max's 2 = 
F EviLs. T e11i8s 


| Hz ving taken a tranſient View of the $Struftues | 


and Lodgment of the Parts of human Bo- 

dies, let us next gt 7k the admirable Proviſion 
that is made throughout Mans Body to ftave off 
Evils, and to diſcharge (1) them when befallen. 
For the Prevention of Exils, ve may take the 
Inſtances already given, of the Situation of thoſe 
faithful Sentinels, the Eye, the Ear, and Tongue 
in the ſuperiour Part of the Body; the better to 
deſcry. Dangers at a Diſtance, and to call out 
preſently for Help. And how well ſituated is the 
Hand, to be a — and ready Guard to the Body, 
as well as the faithful Performer of moſt of its 
Services? The Brain, the Nerves, the Arteries, 
che Kean (3-8 who Lungs, en a GAA 


r 


(5 One of N Nature s moſt 3 — D by * 
Glands, and the Secretions made by them: the particulars 
of which being too long for theſe Notes, I ſhall refer tc to 
the modern Anatomifts who have written on theſe Subje 
and indeed, who N the only Men that have done it to- 
lerably: icularly, our learned Drs. Cockburn, Keil, — 
Land, - others at 3 and abroad: an Abrid 
whoſe "Opinions and Obſervations, may.be met with in Dr, 

x. Tech. Vol. 2. under the Words Glazds, and 

Animal Secretion. 
(2) In Man, and moft other Stade. the Heart hath the 
rd of Bones. But in the Lamprey which hath no Bones, 
no not ſo much as a Back- bone) * Heartis very ftrangely 
22 and lies immured dr capſulated in a Cartilage, er 
gy Subſtance, wbich includes the Heart, and its Auricle, 
Sa! goth the Brain in other Animals, Powcre. 

Microf. Obſer.- 22. 
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_ Ars. a. P.] 
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Chap. VII. 7he Proviſſon againſt Evils, Joi 
the principal Parts, how well are they barricaded 
either with ſtrong Bones, or deep Lodgments in 
the Fleſn, or ſome ſuch the wiſeſt, and fitteſt 
Method, moſt agreeable to the Office and Action 
of the Part ? Beſides which, for greater Precau- 
tion, and a farther Security, what an incompa- 
rable Proviſion hath the infinite Contriver of 
Man's Body made for the Loſs of, or any Defect in 
ſome of the Parts we can leaſt ſpare, by doubling 
them? by giving us two Eyes, two Ears, two 
Hands, two Kidneys, two Lobes of the Lungs,” 
Pairs of the Nerves, and many Ramifications of. 
the Arteries and Veins in the fleſhy Parts, that 
there may not be a Defect of Nouriſhment of the 
Parts, in Caſes of Amputation, or Wounds, or 
Ruptures of any of the Veſſes. 
And as Man's Body is admirably contrived and 
made to prevent Evils ; ſo no leſs Art and Cauti- 
on hath been uſed to get rid of them, when they 
do happen. When by any Misfortune, Wounds or 
my do befal, or when by our own wicked 

Fooleries and Vices, we pull down Diſeaſes and 

Miſchiefs upon ourſelves, what Emunctories (3), 

what admirable Paſſages (40, arediſperſed AE 


— 
— — 
— ————— 
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(3) Here [from the Puſtules he obſerved in Monomotapa} 
were grounds to admire the Contrivance of ont Blood, which 
on ſome Occaftons, ſo ſoon as any thing deſtructive to the Con- 
fitution of it, comes into it, immediately by an inteſtine Cam- 
motion endeavouveth to thruſt it forth, and is not only freed 
from the new Gueſt, but ſometimes aubat likewiſe may bade 
lain Inurking therein - for a great cubile. An m 
bence it comes to paſs, that moſt part of Medicines, when duly 
adminifited, are not only ſent out of the Body themſelves, but 
— hens DB wantities of morbifick Matter; as in Saliva- 


tion, &c. Dr. Sloane's Voy. to Famaica, p. 25. 
(4) Valſalva diſcovered ſome Paſſages into the Region of 
the Ear-drum, of mighty uſe (among others) to make Diſ- 


charges 


The Provifien acalnſt Evil. 
= * Body, what incomparable Methods doth: 
Nature take 5 


: 


Matter. from th e Brain, and parts of the Head. Of 


which he gives two Examples: one, a Perſon, who from 
2 Blow on his Head, had diſmal Pains thefein, few Speech- 


lefs, and la under an abſolute Suppreſſion and Decay of 
his Stren 1 


Alter his Death Va ſalva diſcovered, ' was Brough thoſe 
Paſſages. 


The other —_ an ApopleBical. Caſe, wherein he und 2 
large quantity of extravaſated Blood Sing Way from the. 
aſſages. Valſat. x 


05) . crates Lib. de Alimentit, takes notice of the Sac 


Ventricles of the Brain, through t le fan ſame 
. ig, 7 


the e ature, in — y out Methods and Paſlages for 
_ 


iſcharging Thin enſive to the Body, of which, 


2 learned of | ingenious 1 ow of Clogher, in 
Petal ( Boyht) gave this remarkable ft 


curious a 
Eſq; viz. That in the Pla Vear, a Gentleman at the 


Unlverſit had a large lague- Sore athered 8 his 
Arm, which h, when they expected it ould have brokes, 
diſcharged it ſelf by 2 more than ordinary large and fœtid 
Stool ; the Sore having no other Vent fot it, and immodi- 
atel becoming ſound and well thereon. 


Like to which, is the Story of Ja. Lanzonins, of a Fn 


of 35 Years of Age, who had a 8 in his right Hip- 
accompanied with great Pain, &c uſe of emollient 
Medicines having ripened the Sore, "I, Surgeon intended. 
the next Day to have opened it; but about Midnight, the 
Patient having great rovocations to Stool disburthened 
himſelf three times; immediately upon which, both the 
Tumor and Pain ceaſcd, and thereby diſappointed the Sur- 
N Intention. Epbem. Germ. Anno 1690. Obſ. 49. More 
fe Inſtances we find of Mr. Tonges in Philo. Tranſact. No. 
But indeed there are ſo many Examples in our Philoſ. 
Tranſa8. in the Ephem. German. Tho. Bartholine, Rbodius, 


Sennertus, Hildanus, &c. that it would be endleſs to recount. 


them. Some have ſwallowed Knives, Bodkins, Needles and 
2 ga Pebbles and 20 other ſuch things as could 

nd a Paſſage the otdinary Way, but have met with an 
Exit rity * Bladder, or ſome other way of Nature's 


\ 


Book WV. 


what Vigorous Effores i is ſhe ena- 
e e | bled 


3 E- Fo — — ee — — 1 — 
ED of Bruiſes, 1 mpoſthumes, or any purulent, or mor- 
bific 


but found certain Relief, whenever he had 
2 Flux of Blood, or purulent Matter out of his Ear : which 


ce to. my very 
ingenious Neighbour and Friend, P Acre Ae 


own 


YUP; Þ, Vp WW iy, Www FY wy, My 


— 
©. 7 8 


WF. 


= 
* 


A 
1 
1 
1 
8 
7 


Gare 7 he. Pronifiem — ile 305 


— do Alleen the Peccant Humours, | 
755 morbifick; Matters! and in a Word, 
7 — — bing right, again ? Bur here ,we had. 


belt, the; Advice of a learned Phyſician, in the 
Caſe £ 22 The Body (aith hs) 80 gontxiyed, as 
« 29; be well enoughuſechrS daR inſt the Mutatir 
« ons in the Air, and hleſſer Exrors we daily 
xun upon) did WS 006 jn.our ExcrlienghEagiegs 
i — AR Thinking, Loving, Hating, or ſome 
«* other Folly, let in the Enemy, or lay violent 
« Hands 3 our ſelvctb. "_— 19 the Body fitted 
* oply..to. preyent, but alſo to cure mitigats 
«Dt 0 er by x the Piles br, ght EAA 
1. I * Wound, IH kept clean, and from 


the r Fleſh will glew together, 
« Tt Or RES Pali” Broken” Bone 
alm Teal Wich thefliſe bes he 


eto make. And ſo he goes on with ample In- 
ſtances in this Matter, too many. to he here ſpe- 
fied (6). Among which he: inſtunceth in the 
Diſtempers of our Bodies, ſhewing that even 
rae of 5 e highly ſerviceahle to the Diſ- 
charge of lignans, unours, and preventing 
greater der Te [1 03 gte 21a 
And ne ee then xdihfrable'i is t. ba- 
trivatce of Mans Boch e IR Dp empers 
* many "imes abe s Cute 3 
ec e. & blue don A N _ 


75 
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FX” 4 
4a rr e een 


»paſing) —— —— 1 ſhall 


een Peg. 135 

only 8 ce ae e may: be a good, Gau- 

ri Mads 55 t hat, th 5 A D aben y. fall: into 
« 4 1 the. (nag owing. Plum, 

Pn fi oY Francis FAN Lady had. many 1 

ſtones t * Wer through an Abſceſs 177 her, Na 

File 2 Na, 45%; . other. ſuch like Examples 

More alſo may, be foun TE 283, Beg, . EE 


Err, o 
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113 21 


466 Conſent of the r Parts. Book v. 
che Benz lies lurking within to Ae us, there I by 
fhonld be ſuch a Reluctancy, and all Nature exci-ſy; 
ted with its utmoſt Vigour to expel him thence. 12 
To which purpoſe, even Pain it ſelf is of great 
and excellent Uſe, not only in giving us Notice 
of the Preſence of the Enemy, but by exciting 
us to uſe our utmoſt Diligence and Skill to root 
out eſo Ts eyed and Fe a See 


* 1 "ths —_ S441 
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"CHAP. VII. 


oy the Conſent between the. ran rs 7 

12 an admirable; Pio ion the merci Cres 

: I FAA wade for eder, Man's 9A 
| 09 IGM 64 

85 2 — Ld nd Nees, The 55 aſe, anl 
Fw the Reaones | of . the Hoaſe; wherehy that which 


Sers een f tands, in , 1 he F 
Grew ubi 
And as Diſeaſes minilier ſometünes to Health, ſo to other 

8 80 Body, ſach'#5-quickning the Senfes? of which 

take theſe Inſtances e to the Hearing and Sight. 


»d. . 


A by genions Ain 2 a add Kind. M 
| . 7 Senſe of He : { 2 2 
Fol that he 7 2 & & ers * 


A can 


Feived b 
ckneſs, 


| 55 aveve mol in the boa 
the By Jander, nor — have been by him 


eminent Parts "und Nom, during a Diſten. 
Jer be bad. in bis Eyes, bad bt Organs of Ho 7 * (1) 


ore ir 


ſo tender, that bosh 4. Pn ans bid 6 
that when he <waked in thi Night, be cou E nt. 
See and di Inge iſo Colours, as well as 2115 2 wy 


br the ye, a Was more thay once tryed. 


Daniel E — cvinzed Deaf and — wid bi 
Birth, till the 1,7%h Tear of bis: Ago — After bir Recovery 
from a Fever, Be perceived a Motion in bis Brain, which was 
"very wheaſy to him ; and afte rde be began to b ear, and is ili 
nay f Time, io under and Speerh, Bec. Vid. Pkilok _ 
No. 312. | | | l . 


ere the = 45668 the Parts PROT Of 
ci- which let us take St. Pauls Deſcription in 1 Cor. 
ce. 12. 8. But now hath God ſet the Members every one 
eat Nef them in the Body; ds it hath pleaſed him. And 
ice W(y. 21.) The Eye cannot ſay unto the Hand, I have 
ng my of thee: Nor again, the Head to the Feet, I have 
w need of you: But ſuch is the Conſent of all the 
parts, or as the Apoſtle wordeth it, God hath ſo 
tempered the Body together, that the Members ſhould 
have the ſame Care one for another, v. 25: So that 
whether one Member ſuffer, all the Members ſuffer with 
it ; or one Member be honoured, (or affected with any 
Good) all the Members rejoice [and ſympathize] 
with it, v. 26. 
| This, mutual Accord, Conſent and Symp pathy 
dy the W there is no Reaſon to doubt (1 5 
by made.by the Commerce of the Nerves (2), an 

ir arcifcial Poſitions,. and curious Raika: 
ns throughout the whole Body, which is admi- 
able and incomparable, and might deſerve a 
lace in this Survey, as greatly and manifeſtly 
ming forth the Wiſdom and Benignity of the 
at eder! but that to give a Deſcription 
hereof from the Origin of the Nerves 7 the 
rain, the Cerebellum and Spine, and ſo through 


ery Part of the Body, would be tedious, and 
in- 


n 


— 
—— 


o be (i) See Book | 
me, a) Tria 2755 Ji Nature In Md Efbibutions fus- 
a "x 22 inftrumentis Senſum i iret. 2. Ut 
Y04- o lis Moat, 3. Ur ee als rtibus j davet, A 
nat. dem adferrent, dignoſcerent. afterwards, & ; 
dſefiontbus 3 . juſtene, an ſecus * 4 
'4 Nervos non eadems wa — fartibus monk, 
b 
| aliis quidems liberaltus, aliis vero parcius, eadem cum Hip 


ate, velit nolit de N iabit 
2 ſugar, juſta, 7 7 5 5 0 
den. de uf. part E 2 1. e * 


388. "Conſents br Parl. Bock v 


i 
in trench too much upon the Anatomiſt's Prot 
vince: and therefore any Inſtance mall ſiffice fo 

imple of tho Pater and that ſhall he (what was | 
_ bels ore 505 395 the great Sympathy gfcalis 104 
e Fifth Pair of Nerves; which“ chuſeſ © 
Uk 8 5 ather than 1 Pur vagum, 0 0 
ae of the Nerves; becaùſe although w 
bes Bave! eſs Variety of noble Cdntrivance andi t 
be. than in that Pair, Ft we ſhall firid-enoughl * 
or dir Par pofe, and which may be diſp atchedl 
Atewer \ Words." Now this Fifth" Cor waa Al 
Ve; ves is branched to che Ball, the Muſcles and 
Zlands of the Eye; to the Ear; to the Jaws * 
dhe Gums, and Keren: to the Muſcles of tbeſ © 
Lips (4); to the Tonfils; che Palate; the Tongue 
ä nd the Parts. of the Mouth! tothe Pretordia 440 
10, in lor Meaſure,” by incfculating with ona in 
of frs' Net &; Pant f. nd e Muſcles of th! 
Face, particularly Checks "Hole ſanguife bs 
Fo! 8. Veſſels i it iſts About. * Lanes DIS K 
From hence” it es to 1 = there 5 
eat Conſent and Sympa en the, 
5 : fo that 2 Güſtable 1 1 e 
Lit 88 the Ap Appetite, and” affects GN ands — 0 
* 4 00 
Parts of he Kurt Ft d 2 7 70 7 e co 
{11 1 
— —— 00 
) Book 4. Ch. 7. 55 Sos ce. 
(4) Dr. Willis gives the Reaſon, «c mut An x 
200d bis inpreſſg, Rac Ecorata, tum 12 
agnprem ach 12 ine 920 irritand: 88 0 y — 
Ne "by. the” Branches, er phi 15 . 
ee e Taker i og bib e "of he LY. 
big, "cum La 7975 thatzig Apr wh, 16 69. 4 certzi Mar 
bfaegdin 8 919 ig: e 7955 16 that had [cabby Tye 
„hich thehete . 0 n 2 
8 ule be ral CE, Eabia "Un 
m. Germ. 181 72H 


4 Conſult Willis — by 2 Tl 1 pa ; Wt 2 0 
| 5 


V 

pro 
e 10 
Was 
aſio- 
-huſe 
t, 0 
1 Wi 
-and 
)ugh 
ches 
n bil 


«© 


Chap. N. III. er e 309 
that is ſhameful, affects the Checks with madeſt 
Bluſhes; but on the gontrary, if it pleaſes, and 
tickles the Fancy, that it affects the Præcoxdia 
and Muſcles of the Mouth and Face with Laugh- 
ter; but a Thing cauſing Sadneſs and Melancholy, 
doth accordingly exert it {elf upon the, Eræror dia, 

and demonſtrate it ſelf hy eauſing the Glands pf 
the Eyes to nit Tears 46), and the Muſcles, jqf 
the Face 40 put on the ſorrowtul Aſpect of, rying. 
Hence alto, that torvous Jour! Look -produeed. by 
Anger and Hatred: And that gay and Pleaſing 
Countenance 1 accompanying. Love and Hope. 
And in ſhort, it is by Means of this Communica- 
tion of the Nerves, that whatever affects the Soul, 
is demonſtrated (whether we will or no) by 4 
Conſentanious Piſpoſition of the Pracordia with- 
in and ſuitable Configuration « of the Muſcles and 


Irts, C hout.., By which Means 
M 0 Ty. 6554 he Fate 17005 n alone is W 
1 —_—_ 0 bu yo? Severity. 


«In its aſcending * fs wa is a Part o 
+ the Mind ſeared” Thetewith we deny, H 
« with dre! aſſent, thetewith we ſhew Di 
* anlli Pride: Pride hath (ſaith he) its . 
tion, it Riſe in another Place; but here 1 
% Seat. In the Heart it is born and begun; but 

«here it abides and dwells; and that becauſe, 
eeſaith fe, it could find no other Part of the 
“Body Higher! or more cragpy (8) where it 
might reſide alone. hus 


5 33 . 
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(6) Tears ſerve: not only to moiſten the Eye, toi clean and 


| brighren;the Corvea, and to expreſs our Grief; but alſo to alle- 
viate it, r 2 that of- Ulyſſes co andonatle, in Seneca $ 
Troas, v. 762. 
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Tempus 4 maramgue Aline, rbityia iu 4 Linen. bo. 4 
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Implere lachrymis : Fletus erumnas  levat. $422 % | 85 * 
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Thus 1 havg diſpatched. 4 1 ſhall remark 
concerning the Soul and Body of Man. There 
are divers other Things which well deſerve 4 
Place in this Survey; and theſe that I have ta- 
ken Notice of deſerved to have been enlarged up- 
on: But what hath been ſaid, may ſuffice for 2 
Taſte and Sample of this admirable Piece of God's 
Handy-work; at leaſt ſerve as a Supplement to 
what others haye ſaid before me. For which 
Reaſon I have endeayour' d to ſay as little wit- 
tingly as I could of what they have taken No- 
tice of, except where the T hread of my Diſcourk 
"a TE 1322 me. | ein 
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CHAP. I; 


orn. Variety of Mens FACES, | VOICES 
.., #d HAND:WRITIN 6. 


£ H I would have put an Redaq: my , bſer 

vations relating to Man; but that there 
are three Things ſo expreſly declaring the Divine 
Management and Concurrence, that I:ſhall juſt 
mention them, although taken Notice of more 
amply by others; and that is, the great Vari- 


Pace ent the World of Mens . (). 
oices 


» and 5 Hand-wriging. Had Man's rp 


v4 Y 26 7 1 A I 741 
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| (1) Ic 1 ea hack « Mind wo foe: Examples of Men's 

| Likeack. he may conſult Valer. Maximus, (L. J. c 14.) con- 
cernie the Likeneſs of E the Great, and Viking and * - 
ibertinus; as alſo of the Father, WhO 

Name of Cage, he being like ngen the'Gook 3 With 0 


vers others. 


(2) As the bn ef Tone W a Dissrönce between 
every Man's Voice, ef the: 4 Country, Wo” Family: '$0 
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Chap. IX. Mens Faces, Voices, &c. 


tween Man and Ma 
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2 differeqe Diale& and Pronunciation, 


Ba 


the dre Counties vary much in their 


And the Ws 
: Judg. 6. 1 of Shibboleth, with a Scbin, 
14d "with" a Samech, is well known. 80 4 Lapide 


gp 


311 
been made according to any of the Atheiſtical 
Schemes, or any other Method than that of the 
inſinite Lord of the World, this wiſe Variety 
— never have been: But Mens Faces would 
have heen caſt in the ſame, or not a very different 
Mould, their Organs of Speech would have ſound- 
ded the ſame ot not ſo great a Variety of Notes; 
and the ſame Structure of Muſcles and Nerves 
would have given the Hand the ſame Direction 
in Writing. And in this Caſe, what Confuſion, 
what Diſturbance, what- Miſchiefs would the 
World etemally have lain under? No Security 
could have been to our Perſons; no Cextainty, no 
Enjoyment of our Poſſeſſions (303 no Juſtice = 
n; no Diſtin&ion between 
Good and Bad, between Friends and Foes, be- 


tween Father and ts Husband and Wis 
ET ASST | | 0 c 
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bers Perfons of 45 
he ſame Country, 
ce, there were 
80 in Great 

and Scotch, 
ronunciation, 
Accent and. Tone pkhou h all one and the ſame £ Language, 
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CHAP. X. 
| The Conclufion of the Survey of Men. 


N D now havin taken a view. of Man, * 
A finding every Part of him, every thing re- 
lating to him contrived and made in the v =_ 
beſt manner; his Body fitted up with the utm 
Foreſight, Art, and . ; and this Body (tothe 
great Honour, Privilege, and Benefit of Man) 
eſſed by a Divine Part, the Soul, a Subſtance 
jade as 'twere on purpoſe to contemplate the 
Vorks of God, and glorifie the great Creator; 
-and fnce this Soul can — think, 3 — 
at we cpnch the w 
— but 5 lie des al Me Obbionin 
of Duty and Gratitude to be thankful and obed- 
ent to, and to ſet forth the Glories of our great 
Cxeator, am noble Benefactor? And what un- 
JE Wretches are we, how much worſe than 
poor -Irrationals, if we do not employ ih 
8 Power of our Tongue, and all our Mem- 
„and all the Faculties of qur Souls in tht 
Tailes of God! But above all, ſhould we who 
have the Beneſit of thoſe glorious Acts and Cor 
_xrivances of the Creator, be fuch wicked, ſuc 
bake, 2 worſe than brutal Fgols to deny tbe 
Ow IT ITE ar Works? e uc 


- aps e 2 A hin, qo et. 
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\ in theſe Werde ordis ifthec. Que em 
> COIN entia Hominis tantum confilii, ann 
, * ; ſcientaars 


Ter 


Chap. X. The Canin 31 5 
ve ſo abuſe our Reaſon, yea our very Senſes ; 
| fhould we be ſo beſotted by the Devil, and blin- 
ded by our Laſts, as to attribute one of the beſt 
contrived Pieces of Workmanſhi ptoblind Chance, 
or unguided Matter and Motion, or or any other 
ſuch ſottiſh, wretched, atheiſtical Stuff; which 
we never ſaw, nor ever heard made any one 
Being 2 in 89705 mo! 2 the Cm "No! 
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mſg fate fun; um, 2 * — ſunt ol 
fngula, tam vani erimus atque inanes, ut exiftimemus eſſe 
conftlii impotem, rationis expertem, imperitum „ aut ignarum 
omnium rerum; Quantum ad me attinet, nolim eſſe Rationis 
_— ſi tantum inſudandum mihi eſſet ad conſequendam in- 
m earum rerum, quas fabrefaceret neſcio que Vis, 
nibil intelligeret . que f. fabrefaceret ; mihi etenim vi. 
efſe vile 2 ridieu lum, qui vellem totam 
etatem meam, 2 gquicquid bumanum eſt deterere, 
nbi curam | 2. 8 — 
. 3 25 bentates ; non - 
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minime poſſum ers gue 
Deed e ! Magnus Fabricator Hommum Dems! 


Magnus atque Admivrabilis ! _— rerum Deus quam Mag- 
nus es { in. de Mot. Cord. fin 

(2) Hoc [i. e. mundum * ornatiſſunum, & pulcherrimum 
ex concurſione fortuita] qui exiſtimat Feri potuiſſe, nom intel. 
ligo cue wor idem putet, ſi Innumerabiles _— vlg = 

j wn, vel ane, vel qualeſlibet, conjiciantuy 

Jeſſe ex N terram excn . weeps legi poſ- 
bm, effici, Bees | Mundum fire po potefs concur- 
ſus Atomornm, cur porticum, cur templum, cur domum, cur ur- 
bem non poteſt ? ue ſunt minus operoſa, & multo quidem faci- 
lira, Cicero de Nat, Deor. 1. 2: c. 37. _ 
! þ Nur 1 . 


my 
= 
N 


865 eee e Book V. 
No Kad ire reg nprejudiced Men, let 
us with David 4 Þ 555 1 199. nay with-which'T | - 
ſxonclade)) Javilh praiſe thee, for, lau faarfu ll] 
wonderfully mages; marvellous arethy Warks:: And th 
4999: Sl af ry well. 1 Habing thus made q 
What ( conſideringi the copiouſneſs and excellence 

aoß the Subjact) may be called a very brief Suryey il { 

of, Man, and) ſeen woch admirable Marks of the 

f : Gixine Deſign and Art; let us next take a tranſ- - 
ent View of the other inferiour Creatures; and 
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taking a View of this Part of the Ad 
af 'World, ſo far as the Structure of 
ir Bodies is conformable to that of 
Nan, ſhall als. them by, an donly take 
Nike ng 7 in 4 . 5 are 
4 eſign, and the divine Su- 
Le vi ible- Apparent Variation is the Prone Po- 
ture. df therr Bd 927. Concerning which I ſhall take 
Notice only of two things, the Parts miniſtring 
thereto; and t e Uſc and Benefit thereof. 
As. for the Parts, tis obſervable that in 4 
theſe Oreatures the Leg are made exactly confor- 


mable to this Poſture, as thoſe in Man are to his 
erect Poſturę : And what is farther obſervable aloe 
* 


is then the Legs and Feet are always admira 
ſuited to the Motion and Exerciſes of each Ani- 


mal: In ſome. they are made for Strength only, 
to * a, vaſt. * Buy: (1); in ORE) 
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va The ephdnt! being * — of -prodigious Weight, | 


Arten fi 11-Animals,' Pliny faich, hath its Legs-accord- 
* made of in immenſe Strength, like — rather 1 
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318 The Poſtare of Quadrpeds. Book VI. 
they are made for Agility and Swiftneſs (2), in 
ſome they are made f 
ing, in others for that, and Swimming too (3); 
in others for Walking and Digghns 10 and 

others for Walking and Flying (5 ſome they 
are made more lax = weak, A the plainer 


-Lands; in others rigid , Rift; - and leſs flexible (s) 
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G) Deer, Hares, and other Gele W for Swift. 
neſs, have their Legs accordin oy Fa er, but withal , 
and every way adapted to their by dowd hs 
(3.) Thus the Lou of the Otter are made, the Toes be 
all conyoyned with Membranes, af the Feet 4 Geeſe ou. 
Ducks are. And in Swimming, it is e, that when 
the Foot goes forward in the Tan, the ye are «loſe; 
but When been, th - Fig & out, whereby they 
mote forcibly firike the Water, A dtive themſelves for. 
| _ The foes ay hb obſerved. alſo, in Ducks and S 


Of the Caſtor or Beaver, the ny Ki Academiſts fa and of 


| Ser, of the Feet was 
e — ew to live 


ated, that Nature 
ebe Water, 'as well as won Land, For alien wgh it bad fo 
” ſeemed more 


Feet, like terreſtrial ps an et the bi 
| proper fo 2 walk ae the foe The which they 
were compor'd, being joined togetber theſe of F a Gooſe, 52 4 
Membrane, which ferves this Animal m ſwim with. But: the 
ones" were made. otherwiſe : for” there no Membran- 


wubich held thoſs Toes joined together this Was requiſite 
— the 3 5 Animal, which uſeth them as Hand. 

ihe a Squirrel, . eats, Memoirs for a Nat. Hiſt, of 
Animals, page 34 | | 


Maole's Feet a are 2 n e loſtaace, 


22 The A o 
Wings of the Bat are a prodigious Deviation from 


| W ordinary Way. So tis in the eee $9 _ 
| — Skin is extended between the Fore-Legs and i 


185 3 the K 22 the* the French Academiſts ſay, 
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via, Whoſe r are ointleſs ; there is great rs 
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Chap. 1. The Poſture of Quadrupeds. 319 
for traverſing the Ice, and dangerous Preoipices 
of the high Mountains ( 070-4 in ſome they are fhod 
with tough and hard Hoofs, ſome whole, ſome 
deft; in others with only 2 callous Skin. In 
which latter, tis obſervable that the Feet are 
compoſed of Toes, ſome ſhort for bare going; 
ſome long to ſupply the Place of a Hand (8); 
ſome armed with long and ſtrong Talons, to 
catch, hold, and tear the Prey; ſome fenced on- 
ly with ſhort Nails, to confirm the Steps i in Run- 
ning and Walking: 

2. As the Poſture of Man's Body is the fitteſt 
for a Rational Animal, ſo is the Prone Poſture 
. ag s the moſt uſeful and' beneficial to 

yes, as alſo moſt ſerviceable to Man. 
For they are hereby better made for their gathe- 
ring their Food, — purſue their Prey, to leap, 
to climb, to ſwim, to guard themſelves againſt 
their Enemies, and in a Word, to do whatever 
may be of principal. Uſe to themſelves ; as alſo 
they are hereby rendered more ufeful and ſervice- 
able to Man, for carrying his Burdens, for tilling 
his Ground, yea even for his Sports a and Dixerſi- 
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ke wit b ebich is a W, ry that pred tes th they 
have to . — from the Wolees „Sc. ibid. p. 108. 
WP The common tame Goat ( whoſe — is gene · 


on * Tops of Pales, Houſes, c. and to 1 . 
kemingly dangerous 122 I have obſery* bach fe 
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and its Theo hay, be like 1 doubt not is to 
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more tos megſamt Purpof. But I ſhould be te- If 


dious to linſiſiimi inutely upon ſuch Particulars, I d 
Kindoof Thin Have given 2 Touch upon theſe gr. 
Kinds of Things, when J ſpake. gf Man. . be 
NY Paſſing by therffoteaddiy; Things of this Kind, ba 
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r Mey EE n An II Saodtycs . (1 
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"he iedgc/if fhat. he ue: which Galan faick ü Hes, 
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but ſolid. G hep rt he thus far co an e ppt. of, we way 
Bones are ſon — in che Legs, and ſome o 1 Sing: their 
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Chap. II. The Heads of Quadrupeds. 321 
ne Wl Race,gas various as their Species. In ſome ſquare 
ng and large, ſuitable to their flow Motion, Food, 
he and Abode; in other leſs, ſlender, and ſharp, 
"ts FF agreeable to their ſwifrer Motion, or to make 
hz their Way to their Food (1), or Habitation un- 
the der Ground (2). But paſſing by a great many 
cal W Obſervations that might be made of this Kind, 
te: WI ſhall ſtop a little at the Brain, as the moſt con- 
5, WE fiderable Part of this Part of the Body, being the 
ele great Inſtrument of Life and Motion in Quadru- 
beds, as tis in Man of that, as allo in all Pro- 
ad, I bability the chief Seat of his immortal Soul. 
ger And accordingly it is a remarkable Difference, 
on that in Man the Brain is large, affording Sub- 
u ſtance and Room for ſo noble a Gueſt; whereas 
in Quadrupeds, it is but ſmall. And another 
Thing no leſs remarkable is the Situation of the 
C: MM Crrebrum and Cerebellum, or the greater or leſſer 
i {WBrain, which I ſhall give in the Words of one of 
the moſt exact Anatomiſts we have of that Part 
66): “ Since, ſaith he, God hath given, to Man 
:c: WW a lofty Countenance, to behold the Heavens, 
and hath alſo ſeated an immortal Soul in the 
* Brain, capable of the Contemplation of heavenly 

| Fr | T7; | « things; 


*-.-; Þ 
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(1) Thus Sine, for Inſtance, who dig in the Earth for 
Roots and other Food, have their Neck, and all Parts of their 
Head very well adapted to that Service. Their Neck ſhort, 
brawny, and ſtrong; their Eyes ſet pretty high out of the 
Way; their Snout long ; their Noſe callous and ſtrong; and 
their Senſe of Smelling very accurate, to hunt ouc and di- 
linguiſh their Food in Mud, under Ground, and other the 
like Places where it lies concealed. | 
(2) What hath been ſaid of Swine is no leſs, rather more 
remarkable in the Mole, whoſe Neck, Note, Eyes, and Ears, 
wy all fitted in the niceſt Manner ro its ſubterraneous Way of 

. | | pts 
(3) Wills Cerebr. Anat, cap. 6. Cumque huic Deus os ſub- 


line dedevit, 8c, 
on EH T | (4) 


322 The Heads of Quadrupeds. Book. VI. 
<« things ; therefore as his Face is erect, ſo the 
« Brain is ſet in an higher Place, namely above 
cc the Cerebellum and all the Senſories. But in 
* Brutes, whoſe Face is prone towards the Earth, 
« and whoſe Brain is incapable of Speculation, 
ce the Cerebellum, (whoſe Buſineſs it is to mini- 
cc ſter to the Actions and Functions of the Pra- 
© cordia, the principal Office in thoſe Creatures) 
ce in them is ſituated in the higher Place, and 
te the Cerebrum lower. Alſo ſome of the Organs 
ec of Senſe, as the Ears and Eyes, are placed, if 
« not above the Cerebrum, yet at leaſt equal thereto, 
Another Convenience in this Poſition of the 
Cerebrum and Cerebellum, the laſt ingenious Anato- 
miſt (4) tells us is this, © In the Head of Man, 
« ſaith he, the Baſe of the Brain and Cerebel, yea 
cc of the whole Skull, is ſet parallel to the Horizon; 
ce by which Means there is the leſs Danger of the 
c two Brains joggling, or ſlipping out of their 
e Place. But in Quadrupeds, whoſe Head hangs 
« down, the Baſe of the Skull makes a right An- 
« gle with the Horiſon, by which Means the 
„ Brain. is undermoſt, and the Cerebell upper- 
ce moſt ; ſo that one would be apt to imagine the 
* Cerebell ſhould not be ſteady, but joggle out 
cc of its Place. To remedy which Inconvenience 
{he tells us) © and leaſt the frequent Concuſſions 
of the Cerebel] ſhould cauſe a Fainting, ot 


« diſorderly Motion of the Spirits about thei 


ce Præcordia, therefore by the Artifice of Nature, 


« ſufficient Proviſion is made in all, by the 
« dura Meninx cloſely encompaſſing the Cerebel- 


© Jum; beſides which, it is (in ſome) . 
| | 1 25 wit 
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n - (4) 19. paulo poſt. In capite humano Cerebri £y Cerebelli, < 


% f ' 
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he “ with a ſtrong bony Fence; and in others, as 
ve the Hare, the Coney, and ſuch lefler Quadru- 
in © p<ds,/ a, Part of the Cerebell is on each fide 
th, M* fenced with the Os petroſum: So that by this 
20, double Stay, its whole Maſs is firmly contain- 
ni- ed within the Skull, „ 
. MM Beſides theſe Peculiarities, I might take Notice 
es) of divers other Things no leſs remarkable, as the 
nd Nictitating Membrane of the Eye (5), the different 
ins Paſſages of the Carotid Arteries (6) through the 
, if dull, their Branching into the Rete Mirabile (7), 
yy C the 


(5) See Book 4. Ch. 2 Note 33. . 
(6) Arteria Carotis aliquanto poſterius in homine quam in 
dio quovis animali, Calvariam ingreditur, ſi juxta illud fora- 
nen, per quod ſinus lateralis in Venam jugularem deſiturus 
ranio elabitur; nam in ceteris hac arteria ſub extremitate, 
tu proceſſu acuto offis petvoſs, inter. cranium emergit: verum 
in capite humano, eadem, ambage longiori circumduta (ut 
inguinis torrent, priuſquam ad cerebri oram appellit, fracto im- 
wu, lenius & placidius fluat) prope ſpecum ab ingreſſu ſinus 
lateralis factum, Calvarie baſin attingit ; —— — in ma- 
er. em cantelam, tunica inſuper ee craſſtore inveſtitur. 
" aud ſo he goes on to ſhew the Conyeniency of this Guard. 
tne le Artery hath, and its Paſſage to the Brain, and then ſaith, 
out Ws hujuſmodi conformationis ratio inquiritur, facile occurrit, in 
upite humano,” ubi generoſs affectus, & magni animorum im- 
tus ac ardores excitantur, ſanguinis in Cerebri oras appulſum 
lebere eſſe liberum & expeditum, &c. Atque hoc quidem re- 
fefu differt Homo a pleriſque Brutis, quibus Arteria in mille 


the ral diviſa, ne ſanguinem pleniore alveo, aut citatiore, quam 
ire, r eſt, curſu, ad cerebrum evebat, Plexits Retiformes comſti- 


hit, quibus nempe eſſicitur, ut ſanguis tardi admodum, lenique 
6 equabili fere ſtellicidio, in cerebrum illabatur. And then he 
goes on to give a farther Account of this Artery, and the Rete 
nirabile in divers Creatures. Willis ibid. cap. 8. gry 
ich (7) Galen thinks the Rete mirabile is for concocting and 
laborating the Anima] Spirits, as the Epididymides, [the 
Convolutions _ z-povesd Se ifs] are for elaborating -the Seed. 
e UF. Part. I. 9. c. 4 This Rete is much more con- 
— in Beaſts than Man; and as Dr. Willis well judges, 
&c. Nerves: 1. To bridle the * rapid Incurſion of the Blood ; 
U y . 2 2 | 


into 
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the different Magnitude of the Nates, and ſonlla:, 
other Parts of the Brain in Beaſts; quite diff, 
rent from what it is in Man: But the Touchdfi 
already given, may be Inſtances ſufficient to pre 
vent my being tedious in inlarging upon theſe aditha 
mirable Works of God. © Per 
HAF. HI. . 

Of the Necks of Quadrupeds. (fi 
ROM the Head paſs we to the Neck, ni ve. 
principal Part of the Body, but yet a. go 
Inſtance of the Creator's Wiſdom and Deſig 
inaſmuch as in Man it is ſhort, agreeable to 
Erection of his Body; but in the Four-foote 
Tribe it is long, anſwerable to the Length of tl 
Legs (1); and in ſome of theſe long, and | 


ſtront | 


x > Ul 
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into the Brain of thoſe Creatures, whoſe Heads hang don 
much. 2. To ſeperate ſome of the ſuperfluous ſerous Pi 
of the Bloed, and ſend them to the Salival Glands, befd 
"the Blood enters the Brain of thoſe Animals, whoſe Blo 
i naturally of a watery Conſtitution. 3. To obviate a 
Obſtructions that may happen in the Arteries, by giving 
free Paſſage through other Veſſels, when ſome are ſtopped. 
in Quadrupeds, as the Carotid Arteries are branched in 
the Rete mirabile, for the bridling the too rapid Curt 
of the Blood into the Brain; ſo the Vertebral Arteries 

near their Entrance into the Skull, bent into an acuter A 
'gle_than' in Man, which isa wile Proyifion for the fa 


urpoſe „ RE: CER ap & (2 
1 (1) K 15 very remarkable, that in all the Species of (3 
*drupeds, this Equality holds, except only the Elephant; fax. 


that there ſhould be a ſufficient ſpecial Proviſion made ff 
that Creature, by its Proboſcis or Trunk. A Member fo ad 
oy contrived, ſo curiouſly wranght, and with ſo 8 : 
Agtity--and Readineſs, applied by that unw¾eildly Cre 

X n tu 


" 


D 
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ſonfſtrong, ſerving to carry the Mouth to the Ground; 
diffeſin others Thorter, brawny and ſtrong, ſerving to 
uchqqdig, and heave up great Burdens (2). 

pre But that which deſeryes eſpecial Remark, is 
e adſthat peculiar Proviſion made in the Necks of all, 
or moſt granivorous Quadrupeds, for the perpe- 
tual holding. down their Head in gathering; their 
Food, by that ſtrong tendinous and inſenſiblę 
Aponeuroſis, or Ligament (3) braced from the 
Head to the Middle of the Back. By which Means 
the Head although heavy, may be long held down 
without any Labour, Pain, or Uneaſineſs to the 
Muſcles of the Neck, that would otherwiſe be 


6, 0 wearied by being ſo long put upon the Stretch. 


— * bs 
< 


ure to all. its ſeveral Occaſions, that II take it to- be a magi- 
feſt Inſtance of the Creator's Workmanſhip; ſee its Anato- 
my in Dr. A. and Moulen's Anat. of the Elephant, p. 3 3. As alſo 
n Mr. Blair's Account in Phil, Tranſ. No. 3266. 
Aliorum ea eft humilitas ut cibum terreſtrem roſtris facile 
ontingant. N55 autem altiora ſunt, ut Anſeres, ut Cygni, 
ut Grues, ut Cameli, adjuvanter proceritate collorum. Manus 
"tian: data Elephantis, quia propter magnitudinem corporis di- 
tiles aditus habebant ad paſtum. Cic. de. N. D. L. 2. c. 47. 
Quod iis animalibus que pedes hakent. fiſſos in digitos, Col. 
lum brevius ſit factum, quam ut per ipſum Cibum ori admove- 
e queant : lis vero que ungulas habent ſolidas, aut bifidas, 


10g longins, ut prona __ inclinantia paſci queant. 
ed. Nan "opus non ſit Artificis utilitatis memoris? Ad hac quod 


WGrues ac Ciconie, cum crura haberent longiora, ob eam cdu ſum 
Foſtrum etiam magnum, & Collum longius habuerint.” © Piſces 
autem neque Collum penitus habuere, utpote | nm neque Crura 
abent. Quo pacto non id etiam eſt admirandum ? Balen. de 
| UL. part, L. 11. dc. 8. * 39 E 2. 8 WIRED A | 
(2) As in Moles and Swine, in Ch. 2. Note. 
(3) Called the Whitelcather, | Packwax, Taxway, and Fix- 


ax, 


- 


bad dot, # 
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of the STOMA CHS of Quadrupeds. 


F ROM the Neck, let us deſcend to the So- 
mach; a Part as of abſolute Neceſſity to the 
Being, and Well-being of Animals, ſo is in the 
ſeveral Species of Quadrupeds ſized, contrived, 
and made with the utmoſt Variety and Art. 
(1) What Artiſt, what Being, but the infinite 
Conſervator of the World, could ſo well adapt 
every Food to all the ſeveral Kinds of thoſe 
grand Devourers of it! Who could ſo well ſuit 
their Stomachs to the Reception and Digeſtion 
thereof; one kind of Stomach to the Carnivo- 
rous, another to the Herbaceous Animals; one 
tted to digeſt by bare Maſtication; and a whole 
et of Stomachs in others to digeſt with the Help 
of Rumination! Which laſt AR, together with 
the Apparatus for that Service, is ſo peculiar, 
and: withal ſo curious an Artifice of Nature, that 


BS 


it mightjuſtly deſerve a more particular Fnquiry; 


but having formerly mentioned it (2), and leſt 
Thould be too tedious, I ſhall paſs it by. CHAP. 


x PIE 
A. — — 


. (1) The peculiar Contrivance and Make of the Dromeds- 
ry's, or Camel 's Stomach, is very Rn which I will 
ve from the Pariſian Anatomiſſs : dt the Top of the Second 
þf the 4 Ventricles] there were ſeveral ſquare Holes, which 
were the Orifices of about 30 Cavities wit like Sacks placed 
between the two Membranes, which do compoſe the Subſtanct 
f this Ventricle. The View 7 theſe Sacks made us to think, 
that they might well be the Reſervatories where Pliny ſaith 
that Camels do a long time keep the Water, which they drink 
in great Abundance . to ſupply the Wants thereof in the 
dry Deſarts, Rc. vid. Memoirs, &r. Anat. of Drofnedary, 


* 


p. 39. See alſo Peyer Merycol. L. 2. c. 3. 


(20 Book 4. ch. 11. | on 
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1dr, A . V. 125 
Of the HEART ff Quadrupeds. : 


N this Part there is a notable Difference found 
Ko- between the Heart of Man and that of Beaſts. 
the Concerning the latter of which I might take 
Notice of the remarkable. Confirmation of the 
Hearts of Amphibious Quadrupeds, and their 
Difference from thoſe of Land-Animals, ſome 
having but one Ventricle (1), ſome three (2), 


the Foramen ovale therewith (3). All which may 
be juſtly eſteemed as wonderful, as they are ex- 


mals living. But I ſhall content my ſelf with bare 
NE 1 Hints 


1— 4 
— — — 
Ins : * 


(1) Frogs are generally thought to have but one Ventricle in 
their Hearts. | 2 | 
(2) The Tortoiſe hath three Ventricles, as the Pariſian Aca- 
demifts in their Memoirs affirm, Beſides theſe two Ventricles 
[before ſpoken of ] which were in the hinder Part of the Heavt 
which faceth the Spine; there was, ſay they, a third in the 
Fore-part, inclining à little towards the Rigbt ſide, &c. Me- 
p moirs, &#c, p. 259. But Mr. Buſſiere charges this as a Mi- 
ſtake in thoſe 2 Gentlemen, and aſſerts there is but 
cone Veatricle in the Tortoiſe's Heart. See his Deſcription of 
the Heart of the Land. Tortoiſe, in Philoſ. Tranſact, No. 328. 


4. 43) The Sea-Calf is ſaid by the French Academiſts, to havs 


i this Proviſion, and their Account of it is this: [ts Heart was 
d i round and flat, Its Ventricles appeared very large, and its Au- 


bh Wl ficles ſmall. - Underneath the great Aperture, _— | 
4 which the Trunk of the Vena Cava, conveyed the Blood into the 


e i right Ventricle of the Heart, there was another which pene. 
„ i Frated into the Arteria Venoſa, and from thence into the left 
b i Ventricle, and afterwards into the Aorta. This Hole called 
& I the Foramen Ovale in the Fœtus, makes the Anaſtomoſis, & 
e be Means of which, the Blood goes from the Cava into th 
„Aorta, without paſſing through the Lungs. French Anatomults, 


Ius. Ee | 


and ſome but two (like Land-Animals) but then 


cellent Proviſions for the Manner of thoſe Ani- 


* * 


* 
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Hints of theſe Things, and ſpeak only of two 
Peculiars more, and that but briefly,  _ 
One is the Situation of the Heart, which in 
Beaſts is near the Middle of the whole Body; in 
Man nearer the Head (4). The Reaſon of which 
I ſhall give from one of the moſt curious Anato- 
miſts of that Part (5). „Seeing, ſaith he, the 
« Trajection and Diſtribution of the Blood de- 
«© pends whoily on the Syſtole of the Heart, and 
cc that its Liquor is not driven of its own Nature 
* ſo readily into the upper Parts as into Veſſels 
< even with it, or downwards into thoſe under it: 
«< If the Situation of the Heart had been further 
from the Head, it muſt needs either have been 
© made ſtronger to caſt out its Liquor with great- 
ce er Force; or elſe the Head would want its due 
cc Proportion of Blood. But in Animals that have 
cc 2 longer Neck, and which is extended towards 
cc their Food as it were, the Heart is ſeated as far 
« from the other Parts; and they find no Incon- 
cc venience from it, becauſe they feed with their 
« Head for the moſt part hanging down; and fo 
ce the Blood, as it hath farther to go to their Head 
ce than in others, ſo it goes a plainer and often 


ce a ſteep Way (6). _ 
5 380 ne 


— 
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(4) Tir a» K pd) 4 e vd H 1X. iv AS. | Ariſt. Hiſt. An. | 
| | | | | : 


„„ Jo 
(5) Dr. Lower de Corde, c. 1. TT At 
(s) I might have mentioned another wiſe Proviſion from 
the fame Author, which take in his own Wards; In Vitulis 
EE Equis, imo pleriſque aliis animalitus majoribus, non ſolas 
propagines a Netvo ſexti paris ut in Homine, ſed etiam pluri- 
mas a Nervo intercoſtali, ubi recta cor tranſit, cor accedere, imo 
in parenchyma ejus dimitti : & hoc ideo a Natura quaſt ſub. 
| fedrum Brutis comparatum, ne capita que terram prona ſpe- 
cant, non ſatis facile aut copioſe Spiritus Animales Impertirent, 
Blahi Ana. Animal. Par. 1. c. 4. ex LCwero de Corde. 


(7) 


The other peculiar Matter is the faſtning (I for- 


merly mentioned) which the Cone of the Pericar- 


dium hath in Man to the Diaphragm (7), whereas 
in all Quadrupeds it is looſe. By which Means 
the Motion of the Midriff, in that neceſſary Act 
of Reſpiration, is aſſiſted both in the upright 
Poſture, of Man, as alſo in the prone Poſture of 
Quadrupeds (8), which would be hindred, or 
rendred more difficult, if the Caſe was otherwile : 
« Which muſt needs be the Effect of Wiſdom and 
« Deſign, and that Man was intended by Nature 
* to-walk ere&, and not upon all Four, as Qua- 


great Judge in ſuch Matters (9). 9 


= 


(7) Diaphragmatis circulo nerveo firmiter adberet (Pericardi- 


um] quod Homini fingulare ; nam ab eo in Canibus & Simiis 
diſtat, item in aliis animalibus omnibus. Bartholin. Anat. L. 2. 
65 Finalem cauſam quod attinet, cum erectus ſit Ho- 
minis inceſſus atque figura, eoque facilius abdominis viſcera 
ſuo pondere deſcendant, minore Diaphragmatis nixu atque Syſto- 
le ad Inſpirationem opus eſt : porro, cum in Exſpiratione pariter 
neceſſarium ſit Diaphragma relaxartl, —— — cum capſula cordis 
omnino connectendum fuit in Homine, ne forte, quamdiu erectus 
incedit, ab Hepatis aliorumque viſcerum appenſorum pondere 
deorſum adeo deprimeretur, ut neque Pulmo ſatis concidere, neque 
Exſpiratio debito modo peragi potuerit. Ouocirca in Quadru- 
pedibus, uli abdominis viſcera in ipſum Diaphragma incum- 
bunt, ipſumque in pectoris cauitatem ſuo pondere impellunt, ifta 
partium accretio Exſpirationi quidem inutilis, Inſpirationi au- 


tem debitam Diapbragmatis tenſionem impediendo, prorſus in- 
| / 


commoda fuiſſet. Lower ib. p. 8. | | 
(9) Dr. Tyſan's Anat. 7 the Orang-Outang in Ray's Wifd. 
God, p. 262. | „ 


G) 


, wg 1 do: Ta expreſs it in the Words of a 


Chap, V. The Heart of Quadrypeds. „ 
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Of the Di rence between Man and uadruped. 
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FT Here is only one Difference more between] 
1 Man and Quadrupeds that I ſhall take No- 
| tice of, and that is the Nervous Kind: And be- 
cauſe it would be tedious to inſiſt upon many 
Particulars (1), I ſhall, for a Sample, inſiſt chiefy}* 
upon one, and that is of Nature's prodigious Care 
for a due Communication and Correſpondenceſ® 
between the Head and Heart of Man, more than 
what is in the four-footed Tribe, . For' this Pur- 
ofe, beſides the Correſpondence thoſe Parts have 

y Means of the Nerves of the Par vagum (com- 
mon both to Man and Beaſt) there is a farther 


and more ſpecial Communication and Correſponſ© 
dence occaſioned by the Branches) (2) of th 
Intercoſtal Pair ſent from the Cervical Plexus to th 
Heart, and the Pracordia. By which means th, 
Heart and Brain of Man have a mutual and ver, 
5, {ond ET EET 

— wa — — — d V 


(i) Amongſt theſe I might name the Site of the Nerves pr. 
ceeding from the Medulla Hinalis, which Dr. Lower takes Nc 
tice of. Tn Beaſts, whoſe Spine is above the reſt of the Body, t 
Nexyves tend directly downwards; but in Man, it being erect, ll 
Nerves ſpring out of the Spine, not at Right, but in Obliqu 
7s go downwards, and pals alſo in the Body the fame Wa 
ibid. p. 1. | 3 
a In pleriſq; Brutis tantum hae via (i. e. by the Par vl 
um) & dix omnins per ullos Paris Intercoftalis nervos, adungye 
ad cor aut Appendicem ejus pateſcit. Verum in Homine, N. 
ons Intercoſtalis, præter officia ejus in imo venire buic cul 
ceteris animalibus communia, etiam ante pectoris clauſtra gait 
ternuncii ſpecialis loco eft, qui Cerebri & Cordis ſenſa muii 
ultra citraque vefert, Willis Nervor. deſcr. & uſus. Cap. 
; 


/ 
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intimate Correſpondence, and Concern with each 
other, more than is in other Creatures; or as one 
of the moſt curious Anatomiſts and Obſervers of 
theſe things ſaith (3), © Brutes are as twere 
eds © Machines made with a ſimpler, and leſs ope- 
„ roſe Apparatus, and endowed therefore with 

e only one and the ſame kind of Motion, or de- 

een © termined to do the ſame thing: Whereas in 
No- Man, there is a great Variety of. Motions and 
be- Actions. For by the Commerce of the afore- 
any * ſaid Cervical Plexus (4) he ſaith, The Con- 
efly]* ceptions of the Brain preſently affect the Heart, 
Dare“ and agitate its Veſſels and whole Appendage, 
ence “ together with the Diaphragm. From whence 


than“ the Alteration in the Motion of the Blood, the 
Pur- “ Pulſe and Reſpiration. So alſo on the contra- 


© ry, when any thing affects, or alters the 
om- Heart, thoſe Impreſſions are not only retor- 
* ted to the Brain by the ſame Du& of the 
pon Nerves, but alſo the Blood itſelf (its Courſe 
the! being once changed) flies to the Brain with a 
o th different and unuſual Courſe, and there agita- 
s the ting the animal Spirits with divers Impulſes, 
ver produceth various Conceptions and Thoughts 
inti f in the Mind. And he tells us, that hence it 
vas that the ancient Divines and Philoſophers 
too, made the Heart the Seat of Wiſdom; and 
BL e | 8 4 Cer- 


— 


* 2 _— 
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3) 1a. ib. Dam hanc utriuſque ſpeciei differentiam perpendo, 
ccurrit animo, Bruta efſe velut machinas, &c. 23 3 
(4) That our great Man was not miſtaken, there is great 
teaſon to imagine, from what he obſerved in diſſecting a 
ol. Beſides, the Brain being but ſmall, he ſaith, Præcipua 
utem diſcriminis nota quam inter illius & viri cordati partes 
ertimus, hæcce erat; nempe quod prædictus Nervi Interca- 
alis Plexus, quem Cerebri & Cordis internuncium & Homi- 
it proprium diximus, in Stulto hoc valde exilis, & minori 
ervorum ſatellitio ſtipatus fuerjt, Ibid. | | ) 
; 5 | (5 


332 The Nervous kind, &c. Book VI. 

<« certainly (faith he) the Works of Wiſdom and 
“ Virtue do very much depend upon this Com- 
cc merce which is between the Heart and Brain: 
And ſo he ggeth on with more to the ſame Pur- 
poſe. Upon the Account of this Intercoſtal Com- 
merce with the Heart being wanting in Brutes, 
therę is another ſingularly careful and wiſe Pro- 


viſion the infinite Creator hath made in them, 


and that is, That by reaſon both the Par vagum 
and the Iutercoſtal too, do not ſend their Branches 


to the Heart, and its Appendage in Brutes, 


therefore, leſt their Heart ſhould want a due Pro- 
portion of Nervous Veſſels, the Par vagum ſends 
more Branches to their Heart than to that of 
Man. This as it is a remarkable Difference be- 
tween Rational and Irrational Creatures; ſo it is 
as remarkable an Argument of the Creator' s Art 
and Care; who altho' he hath denied Brute-Ani- 
mals Reaſon; and the Nerves miniſtring thereto, 
yet hath another way ſupplied what . is neceſſary 
to their Life and State. But let: us hear the ſame 
_ great Author's, Deſcant upon the Point (5); In- 
« aſmuch, ſaith he, as Beaſts are void of Diſ⸗ 
« cretion, and but little ſubject to various and 
<« different Paſſions, therefore there was ne need 
< that the Spirits that were to be conveyed from 
« the Brain to the Præcordia, ſhould paſs two diffe- 
n Ways, namely one for the Service of the 
ce vital Functions, and another for the recipro- 
« cal Impreſſions of the Affections; but it was 
« ſufficient that all their Spirits,” whatever uſe 
ce they were deſigned of, ee, be conveyed 
« one and the ſame Way. 
: | Here 


— 


(90 Id. * cap. 29. Tn quantum Beftia —— have, 
S variis diverſi ſq we paſſe fonibus, Kc. 
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Chap. VII. The Concluſion: 773 


Here now in the Nervous Kind we have manifeſt 


Aas of the Creator's Deſign and Wiſdom, in this 
ſo manifeſt and diſtin& a Proviſion for Rational 


and Irrational Creatures; and that Mau was evi- 
_ intended to be the one, as the Genus of 
Quadrupeds was the other. | 


CHAP. vn. 
The CONCLUSION. 


' A N D now tis time to pauſe a while, and 
refle& upon the whole. And as from the 
Conſiderations in the preceding Book, we have 


eſpecial Reaſon to be thankful to our infinitely 


merciful Maker for his no leſs kind than wonder- 
ful Contrivances of our Body; ſo we have Rea- 
ſon from this Brief View I have taken of this laſt 
Tribe of the Creation, to acknowledge and ad- 
mire the ſame Creator's Work and Contrivances 
in them. For we have here a large Family of 
Animals, in every particular Reſpe&, curiouſly 
contrived and made for that eſpecial Poſture, 
Place, Food, and Office or Buſineſs which they 
obtain in the World. So that if we conſider their 
own particular Happineſs and Good, or Man's 
Uſe and Service ; or if we view them through- 
out, and conſider the Parts wherein they agree 
with Man, or thoſe eſpecially wherein they differ, 
we ſhall find all to be ſo far from being things 
fortuitous, undeſigned, or any way accidental, 
that every thing is done for the beſt; all wiſely 
contrived, and incomparably fitted up, and eve- 
ry way worthy of the great Creator. And = 

| | | | that 


, r 
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that will ſhut his Eyes, and not ſee God (6) in 


| theſe his Works even of the poor Beaſts of the 


Earth, that will not ſay (as Elihu hath it, Job 35. 
10, 11.) Whereis God my Maker, who teacheth us more 


than the Beaſts of the Earth, and maketh us wiſer thay 


the Fouls of the Heaven? Of ſuch an one we may uſe 
the Pſalmiſt's Expreſſion, Pſal. 49. 12. That he is 


| like the Beaſts (that periſh. 


mo, LaQant. L. 7. c. 9. 


pry 
* 


* 


Deum namque ire per omnes | 
Terraſque tractuſque Maris, Cœlumque profundum. 

Hinc Pecades, Armenta, Viros, genus omne Ferarum, 

Virgil Georg. L. 4. ot CDs 
Illos qui nullum omnino Deum eſſe dixerunt, non mod, 


non Philoſophos, ſed ne homines quidem fuiſſe dixerim ; qui, 


mutis ſimillimi, ex ſolo corpore conſtiterunt, nihil videntes ani. 
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A Survey of BIRDS. 


4 VING as briefly as well I could 
8 5 diſpatched the Tribe of Quadrupeds, 


8 


Sr 

H 205 I ſhall next take as brief and tranſi- 
1 ent a View of the Feather d Tribe. 
ra e And here we have another large 
oo province to expatiate in, if we ſhould deſcend to 
„every thing wherein the Workmanſhip of the Al- 
mighty appears. But I muſt contract my Survey 
as much as may be, and ſhall therefore give only 
ſuch Hints and Touches upon this curious Family 
of Animals, as may ſerve for Samples of the reſt 
of what might be obſerved. . 


9 


CHAP. I. 


(f the MOTION of Birds, andthe PARTS 
| miniſtring thereto. | 


$ this Tribe hath a different Motion from 
that of other Animals, and an Amphibious 
way of Life, partly in the Air, and partly on 
the Land and Waters, ſo is their Body —— 
ſhaped, and all their Parts incomparably fitted for 
that way of Life and Motion; as will be found 
by a curſory View of ſome of the Particulars. 
And the „ 

1. And moſt viſible thing, is the Shape and 
Make of their Body, not thick and clumſie, but 


incom- 
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' incomparably adapted to their Flight: Sharp be- mei 
fore, to pierce, and make Way through the Air, fcip 
and then by gentle Degrees riſing to its full Bulk, pla 
To which we may add. dy 
2. The neat Poſition of the Feathers through- tile 
out the Body; not ruffled, or diſcompoſed, 1 “ 
or placed ſome this, ſome. a contrary Way, Npar 
according to the Method of Chance; bur all Sb: 
artificially placed (1) for facilitating the Motion str. 
of the Body, and it's Security at the ſame time I mu- 
by Way of Cloathing: And for that End, moſt of M Pit 
the. Feathers tend backward, and are laid over Whice 
one another in exact regular Method, armed None 
with warm and ſoft Down next the Body, and inc 
more ſtrongly made, and curiouſly cloſed next Hof 
the Air and Weather, to fence off the Injuries Hof 
thereof. To which purpoſe, as alſo for the more 
eaſy and nimble gliding of the Body through the 
Air, the Proviſion Nature hath made, and the 
” Inſtinct of theſe Animals to preen and dreſs their 
Feathers, is admirable; both in reſpe& of their 
Art and Curioſity in doing it, and the Oyl-bag (2), 
Glands, and whole Apparatus for that Service. 
And now having ſaid thus much relating to the 
| Body's Motion, let us 3. Survey the grand Inſtru- 
8 ment 


f 


— 


(i) See befdre, Book 4. Ch. 12. Note 11. 
(2) Mr. Willughby faith there are two Glands for the Se- 
cretion of the unctuous Matter in the Oy bag. And ſò they 
appear tobe in Geeſe. But upon Examination, I find, that 
in moſt other Birds (ſuch at leaſt as I have enquired into) M (4 
there is only one Gland: In which are divers little Cells, le © 
ending in two or three larger Cells, lying under the Nip- ice 
ple of the Oy Bag. This Nipple is perforated, and being 
3 or drawn by the Bird's” Bill, or Head, emits the 
iquid Oyl, as it is in ſome Birds, or thicker unctuous Greaſe, 
gas it is in others. The whole Oyl-bag is in. its ſtructure ſome- 
l _ conformable * ro the Breaſts of ſuch Animals as afford 
ment 5 . | ___ 
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e- nent thereof, the Wings. Which as they are prin- 
r, ſcipal Parts, ſo are made with great Skill, and 
k N placed in the moſt commodious Point of the Bo- 

dy (3), to give it an exact Æquipoiſe in that ſub- 
h- tile Medium, the Air. „ 5 
d, And here it is obſervable, with what incom- 
y, parable Curioſity every Feather is made; the 
all N Haft — ſtrong, but hollow below for 
5n strength and Lightneſs ſake; and above, not 
much leſs ſtrong, and filled with a Parenchyma or 
Pith, both ſtrong and light too. The Vanes as 


er Nnicely gauged on each fide as made; broad on 
ed None fide, and narrower on the other; both which 
ad Nincomparably miniſter to the progreſſive Motion 
xt 


of the Bird, as alſo to the Union and Cloſeneſs 
of the Wing (4). ny = 
„ And 


8 * * & 1 * 


(3) In all Birds that fly much, or that have the moſt oc- 
alon for their Wings, it is manifeſt that their Wings are 
eir placed in the very beſt part, to ballance their Body in the 
2), ir, and to give as ſwift a Progreſſion, as their Wings and 

Body are, capable of: For otherwiſe, we ſhould perceive 
* hem to reel, and fly unſteadily ; as we ſee them to do, if 

ve alter their Xquipoiſe, by cutting the end of one of 
the Wings, or hanging a Weight at * of the extreme 
parts of the Body. But as for ſuch Birds as have as much 
dccafion for Swimming as Flying, and whoſe Wings are 
herefore ſer a little out of the Center of the Bodies gravi- 
ty, ſee Ch. 3. Note 9, And for ſuch as have more occaſion 
or Diving than Flying, and whoſe Legs are for that Rea- 
hey {Won ſet more backward, and their Wings more forward, ſee 
that Ch. 4. Note 9. N 
to) Ml (4) The wiſe Author of Nature hath afforded an Exam- 
elle, le of the great Nicety in the Formation of Birds, by the 
Nip- Nicety obſerved in a part no more conſiderable than the 
ing Manes of the Flag-feathers of the Wing. Among others, 
the beſe two Things are obſervable. 1. The Edges of the ex- 
aſe, Merior or narrow Vanes bend downwards, but of the inte- 
me- Wor, wider Vanes upwards; by which means they catch 
Ford old, and lie cloſe to one another, when the Wing is ſpread, 
o that not one Feather may miſs its full Force and Impulſe 
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And no leſs exquiſite is the Textrine Art of the 
Plumage (5) alſo; which is ſo curiouſly wrought, 
2 a 5 and 


FRY 


ad 


upon the Air. 2. A yet leſſer Nicety is obſerved, and that 
is in the very ſloping the tips of the Flag-teathers : The 
interiour Vanes being neatly floped away to a Point, to- 
wards the outward part of the Wing; and the exteriour 
Vanes, towards the Body, at leaſt in many Birds; and in 
the middle of the Wing, the Vanes being equal, and but 
little ſloped. So that i 4 Wing, whether exrended or ſhut, 
is as neatly ſloped and formed, as if conſtantly trimmed with 
a pair of Sciflors. | OLDS Ok 
(5) Since no exact account that I know-of, hath been 1 
ven of the Mechaniſm of the Vanes or Webs of Feathers, my 
Obſervations may not be unacceptable. The Vane conſiſt 
not of one continued Membrane, x — if once broken, it 
would hardly be reparable : But of many Laminæ, which 
are thin, ſtiff, and ſomewhat of the nature of a thin Quill, hic 
Towards the Shaft of the Feather (eſpecially an the Flag. Ing 
feathers of the Wing) thoſe Lamine are broad, c. of /ig 
ſemicircular Form; which ſerve for ſtrength, and for the J 
cloſer ſhutting of the Lamine to one another, when impul. * 
ſes are made upon the Air. Towards the outer part of the e P- 
Vane, theſe Lamine grow ſlender and taper: On their un- res 
der fide they are thin and ſmooth, but their upper outet None 
Edge is parted into two hairy Edges, each fide having aM. © 
Ewan ſort of Hairs, laminated or broad at bottom, and 
ſlender and bearded above the other half. I have, as wel 
as I could, repreſented the uppermoſt Edge of one of theſe 
Laminæ in Fig. 18. with ſome of the Hairs on each fide, 
magnified with a Microſcope. Thele bearded Briſtles or 
Hairs on one fide the Laminæ, have ſtrait Beards, as in Fig. 19, 
thoſe on the other fide, have hooked - Beards on one fide the 
flender part of the Briſtle, and ſtrait ones of the other, s 
in Fig. 20. Both theſe ſorts of Briſtles magnified (only 
ſcattering and not _— are repreſented as they grow 
upon the upper Edge of the Lamina ſ. t. in Fig. 18. And 
in the Vane, the hooked Beards ef one Lamina, always lye r. 
next the ſtrait Beards of the next Lamina, and by that means 
lock and hold each other, and by a pretty Mechaniſm brace 
the Lamine cloſe to one another. And if at any time the 
Vane happens to be ruffled and diſcompoſed, it can by ths 
pretty eaſy Mechaniſm, be reduced and repaired, V. Book 4 
Ch. 12. at Note 1a. e © 
. | 46 


at 
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t, (nd fo artificially interwoven, that it cannot be 
4 ſhiewed without Admiration, eſpecially when the 
Eye is aſſiſted with Glaſſes. 8 
And as curiouſly made, ſo no leſs curiouſly 
re the Feathers placed in the Wing, exactly ac- 
ording to their ſeveral Lengths and Strength: 
The Principals ſet for Stay and Strength, and theſe 
gain well lined, faced and guarded with the Co- 
rt and S-condary Feathers, to keep the Air from 
aſing through, whereby the ſtronger Impulſes 
re made thereupon. r 
And laſtly, to ſay no more of this Part, that de- 
ryes more to be Bid of it, what an admirable. 
pparatus is there of Bones, very ſtrong, but with- 
MF light and incomparably wrought ? of Jonts, 
ul. Mich open, ſhut, and every way move, accor- 
lag. Ing to the Occaſions either of extending it in 
ff icht, or withdrawing the Wing again to the 
= dy? and of various Muſcles; among which 
fie e peculiar Strength of the Pecioral Muſcles de- 
un· res eſpecial Remark, by reaſon they are much 
uter onger (6) in Birds, than in Man, or any other 
dal imal, not made for Flying. | | 
wel. Next the Wings, the Tail is in Flight conſi- 
cheſs Mrable ; greatly aſſiſting in all Aſcents and De- 
ſide, i © 1 ſcents 


put 


ut, 
1th 


91 
my 
(iſts 


Xx 


8 ol 10 ; 
. 19.886) Pecterales Muſculi Hominis flettentes- humeros, parvi 
> the WM parum car noſi ſunt ; non æꝗquant 50am aut yam partem 
r, Wim Muſculorum Hominis. E contra in Avibus, Pectora- 
(only uſculi vaſtiſſimi ſunt, & æquant, imo excedunt, & ma- 
grom ¶pendent, quam reliqui omnes Muſculi e juſdem Avis ſimul 
And hn. Borefl. de Mot. Animal. Vol. 1. Prop. 184. 
ys her. Willughby having made the like Obſervation, hath | 
nean Reflection on it, whence, if it be poſſible for Man to fly 
brace thought by them who have curiouſly weighed and conſide- 
e che, matter, that he that would attempt ſuch a thing with 
y ths; of ſucceſs, muſt ſo contrive and adapt his Wings, that he 
ook 4 make wſe of his Legs, and not his Arms in managing 
: (becauſe the Muſcles of the Legs are ſtronger, as he 
Ges) Willugh. Ornith. I. 1. c. 1. g. 19. . 
1 33 N 002 
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cents in the Air; as alſo. ſerving to ſteady (7) f 
Flight, by keeping the Body upright in ®that 
ſubtile and yielding Medium, by its readily p 
88 and anſwering every Vacillation of theſſ ſe 
ody. | : 
And now to the Parts ſerving to Flight, let us 
add the nice and compleat Manner of its Per 
formance; all done according to the ſtricteſt 
Rules of Mechaniſm (8). What Rower on the 
Waters, what Artiſt on the Land, what acuteſl 
- Mathemarictan could give a more agreeable and 
exact Motion to the Wings, than theſe untaught yu 
flying Artiſts do theirs ! ſerving not only to beafff q,, 
their Bodies up in the Air, but alſo to waft then 
along therein with a ſpeedy progreſſive Motion 
as alſo to ſteer and turn them this Way and tha 
Way, up and down, faſter or ſlower, as their Oc 
caſions require, or their Pleaſure leads them. 
5. Next to the Parts for Flight, let us view thi 
Feet and Legs miniſtering to their other Motion 
Both made light for eaſier Tranſportation throug 
the Air; and the former ſpread, ſome vit 
Membranes for Swimming (9), ſome — 


*** > " " 4 


ar 


7) Mr. Willughby, Ray, and many others, imagine ti 
principal uſe of the Tail to be ro ſteer, and turn the Bod 
in the Air, as a Rudder. But Borelli hath put it beyond: 
doubt, that this is the leaſt uſe of. it, and that it is chil 
to aſſiſt the Bird in its Aſcents and Deſcents in the Air, a 
to obviate the Vacillations of the Body and Wings. For 
for turning to this or that ſide, it is performed by the Wing 
and Inclination of the Body, and but very little by ti 

| help of the Tail. 5 e 
8) See Borelli ubi ſupr. Prop. 18 2, &c. | 
8 It is conſiderable in all Water-Fowl, how ens 
their Legs and Feet correſpond to that way of Life. Tail, 
ether their Legs are long, to enable them to wade in t ſo be 
Waters: In which caſe, their Legs are bare of Feather (1 
good Way above the Knees, the more conveniently for Helbec 
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for ſteady Going, for Perching, for Catching 
and Holding of Prey (10), or for Hanging by the 
Heels to gather their Food (11), or to fix them- 
ſelves in their Places of Retreat and Safety. And 
the latter, namely the Legs, all curved for their ea- 
ſy Perching, Rooſting, and Reſt, as alſo to help 
them upon their Wings in taking their Flight, 
and to be therein commodiouſly.tucked up to the 
Body, ſo as not to obſtruct their Flight. In ſome 
long, for Wading and Searching the Waters ; in 
ſome of a moderate Length, anſwerable to their 
yulgar Occaſions ; and in others as remarkably 
ſhort, to anſwer their eſpecial Occaſions and 
Manner of Life (12). To all which let us add the 
ws 3 * "a 
purpoſe. Their Toes alſo are all broad ; and in ſuth as bear 
the name of Mudſuckers, two of the Toes are ſomewhat 
joined, that they may not eaſily fink in walking upon bog- 
y Places. And as for ſuch as are whole-tooted, or whoſe 
ves are webbed together (excepting ſome few) their Legs 
are generally ſhort, which is the moſt convenient ſize for 
swimming. And 'tis pretty enough to ſee how artiticially 
they gather up their Toes and Feet when they withdraw 
their Legs, or go to take their Stroke; and as artificially 
again extend or open their whole Foot, when they preſs 
won, or drive themſelves forward in the Waters. f 
(10) Some of the Characteriſtics of Rapacious Birds, are 
to have hooked, ſtrong, and ſharp-pointed Beaks' and Talons, 
fitted for Rapine, and tearing of Fleſh : and ſtrong and brawny 
Thighs, for ſtriking down their Prey. Willughby Ornith. 
L. 2. c. T. Rali Synopſ. Av. Method. p. 1. | a 
(11) Such Birds as climb, particularly thoſe of the Wood- 
becker kind, have for this purpoſe (as Mr. Willughby obſerves, 
L. 2. c. 4.) I. Strong and muſculous TRIS 2. Short Legs 
Wand very ſtrong. 3. Toes dg two forwards, and two 
backwards. Their Toes alſo are cloſe joined together, that 
they may more ſtrongly and firmly lay hold on the Tree 
they climb upon. 4. All of them ——— —have a hard fuff 
. Tail, bending alſo downwards, on which they lean, and 
in {0 bear up themſelves in climbing. | 
then (12) Swifts and Swallows have remarkably hort Legs, 
jr especially the former, and their Toes graſp any = very 
p | n | itro.g- , 
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the late learned Dr. Fry told this Story at the Univerſiq, Bea 
and confirmed it to me fince, viz. That an ancient Frher- 7 


the Fire. All this the Fiſherman himſelf aſſured the Do- In 
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. theſe laſt mentioned Parts in the Body 


n all ſomewhat out of the Center of the Body *® 
Gravity (13), but in ſuch as ſwim, more than in — 


others, for the better, rowing their Bodies through 
the Waters, or to help them in that and Diving 
(14) too. 5 l 


« * 1 
—_ 1 
— * * 2 * . WO 


"CHAP IK. ſay 


ther Parts of Birds. wh 


Hus having diſpatched the Parts principally M: 

concerned in the Motion of the FeatheredW I n 

Tribe, let us proceed to ſome other Parts not yet n 
| | | ani⸗- 


— 


ſtrongly. All which is uſeſul to them in bui ding ther. — 
Neſts, and other ſuch Occaſions as neceſſitate them to hang ( 
frequently by their Heels. But there is far greater uſe di | 
this Structure of their Legs and Feet, if the reports be true 


of their hanging by the Heels in great Cluſters (after the a 
manner cf Bees) in Mines and Grottos, and on the Rocks = 


'by the Sea, all the Winter. Of which latter, I remember 


man, accounted an honeſt Man, being near ſome Rocks on 

the Coaſt of Cornwal, ſaw at a very low Ebb, a black Lil ( 
of ſomething adhering to the Rock, which when he came 

to examine, he found it was a great number of Swallows, Lu: 
and, if I miſremember not, of Swifts alſo, hanging by the Feet 
to one another, as Bees do; which were covered commonly f 
by the Sea- Waters, but revived in his warm Hand, and by 


for of. Of this, ſee more Ch. 3. Note 4. | 
(13) In Birds that frequent not the Waters, the Wings 

are in the Center of Gravity, when the Bird lies along, * 

in Flying ; but when it ſtands or walks, the erection of the 

mw throws the Center of Grayity upon the Thighs and 
eer. 4 . BY * 7 Fe 13 ; 

| (14) See Ch. 4. Note 9. 


— 
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animadverted upon. And we will begin with the 
Head, Concerning which I have already taken 
Notice of its Shape for making way through the 
Air; of the make of the B/!, tor gathering Food, 
and other Uſes ; the commodious Situation of the 
Eye; and I might add that of the Ear too, which 
— vould be in the way, and obſtruct Flight, if 'twas 
like that of moſt other Animals: Alſo I might 

ſay a great deal of the Conformation of the 
Brain, and of the Parts therein wanting, and of 

| of] others added, like to what is obſervable in Fithes ; 
whoſe Poſture in the Waters reſembles that of 
Birds in the Air (1), and both very different from 
Man and Beaſts; and laſtly, to hint at no more, 
I might ſurvey the peculiar Structure of the La- 
Hhux (2), the Tongue (3), the inner Ear (4), and ma- 
Rs. | ny 


— 


——— 


(1) Cerebra Hominum & Quadrupedum in pleriſque ſimi- 
lia exi ſtunt. Capetibus Volucrum & Piſcium contenta, ab 
utrſque prioribus longe diverſa, tamen inter ſe, quoad præci- 
puas iynapahs partes, Symbola reperiuntur. The particulars 
wherein the Brains of Birds and Fiſhes agree Wich one ano- 
ther, and wherein they differ {rom the Brain of Man and 
rromg, ſee in the ſame juſtly famous Author, Willis Cereb. 

. „% „„ -: : 

(2) Girca bifurcationem Aſperæ Arterie, elegans Artificis li- 
lere agentis indicium detegitur ex Avinum comparatione cum 


[me | 3 5 
. 2:4drupedibus : cum Vocis gratia in diverſis Auibus diver- 
cet m muſculorum fabricam bifurcationi Aſperæ Arteriæ dederit, 


aly pong nullum vaſtigium extat in Homine & Quadrupedt- 
„, mibi viſis, ubi omnes vocis muſculos capiti Arteriæ junxit. 
In Aquila, &c. ſupra bifurcationem, &c. Steno in Blaſ. Anat. 
Animal. P. 2. c. 4. | | 2 | 
The Afpera Arteria is very remarkable in the Swan, which 
s thus deſcribed by T. Bartholin, viz, Aſpera Arteria admi. 
rande ſatis ſtructuræ. Nam pro Colli longitudine deorſum Oe- 
phagi comes protenditur denec ad ſternum perveniat, in cujus 
capſulam ſe incuruo flexu inſinuat & recondit, velut in tuto 
loco & theca, moxque ad fundum ejuſdem cavitatis delata, 


) ſum refletityry egrediturque anguſtias Sterni, & — 
= EZ 3 3 
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bis mediis conſcenſis, quibus ut fulcyo nititur, ad Thoracem ſe 
elit — — — — Miranda hercle modis omnibus conſtitutio & Re. 
ſpirationt inſervit & Voci. Nam cum in ſtagnerum fundo edu. 
lia pro victu quærat, longiſſimo indiguit collo, ne longa mora 
[uffrcationis incurreret periculum. Et certe dum dimidiam fe. 
re horam toto Capite & Collo pronis vado immergitur, pedibus 
in altum elatis cœloque obverſis, ex ea Arteriæ que pectoris dictæ 
vaginæ _— eſt portione, tanquam ex condo promo ſpiritum 
baurit. Blaſ. ib. c. 10. ä 8 
(3) The ſtructure of the Tongue of the Mood pecker is very 
ſingular and remarkable, whether we look at its great 
length, its Bones and Muſcles, its encompaſſing part of 
the Neck and Head, the better to exert it ſelf in length, 
and again, to retract it into its Cell; and laſtly, whether 
we look at its ſharp horny bearded Point, and the glewy 
Matter at the end of it, the better to ſtab, to flick unto, and 


draw out little Maggots out of Wood. Utilis enim Pidit 


(faith Coiter) ad Vermiculos, Formicas, aliaque Inſecta venan- 
da talis Lingua foret. Siquidem Picus, innata ſua ge” 
te cum deprehenait alibi in arboribus, vel carie, wel alia dt 
cauſa cavatis, Vermes inſecta que deliteſcere, - ad illas volitat, 
ſeſeque digitis, unguliſque poſterioribus robuſtiſimis, & Caude 
pennis rigidiſſimis ſuſtentat, donec valido ac peracuto Rofiro 
arborem pertundat, arbore pertuſa, foramini roſtrum immiitit, 
ac quo animalcula ſtridore excitet percellatque, magnam in ar. 


Boris cavo emittit vocem, inſecta vociferatione bac concitata 


buc illucque repunt; Picus v. linguam ſuam exerit, atque 
aculeis, hamiſque animalia infigit, infixa attrabit & dew. 
rat. vid. Blaſũ ubi ſupra. P. 2. c. 24. 5 

(4) I have before in Book 4. Ch. 3. Note 19. taken notice 
of what others have obſerved concerning the inner Ear of 
Birds, reſerving my own Obſervations for this place: Which 
J hope may be acceptable, not only for being ſome of them 
new, but alſo'ſhewing the Mechaniſm of Hearing. 

In this Organ of Birds, 1-ſhall take notice only of three 
Parts, the Membranes and Cartilages; the Columella ; and 
the Conclave : The Drum, as ſome call it, or Membrana 
Fympani, as others, conſiſts of two Membranes, the Outer, 
which covers the whole Meatus, Baſon, or Drum (as ſome 
call it) and the inner Membrane. To ſupport, diſtend and 


\ 


relax the outermoſt, there is one ſingle Cartilage, reaching 


from the fide of the Meatus, to near the middle of the 


Membrane. On the top of the Columella is another Car- 


tilage, conſiſting: of 3 Branches, 4. b. c. in Fig. 23. The 
longeſt middle Branch (a) is joyned to the top of the ſin- 
gle upper Cartilage before ſpoken of, and aſſiſts it to bear 
L. the upper outer Membrane: The two Branches, b. c. 
V J ODT 


3 
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are joyned to the Os Petroſum, at ſome Diſtance from the 


outer Membrane: Upon this inner Cartilage, is the inner 
Membrane fixed, the two outer Sides of which, a. b. and a. e. 
are joyned to the outer Membrane, and makes a kind of 
three-ſquare Bag. The Deſign of the two Branches, or Legs 
of the Cartilage, b. c. are I conceive to keep the Cartilage 
and Columella from wavering ſideways, and to hinder them 
from flying too much back : There is a very fine flender Liga- 
ment extended from the oppoſite Side, quite croſs the Meatus 
or Baſon, to the Bottom of the Cartilage, near its joyning to 
the Columella, Thus much for the Ababa Tympanz, and 
their Cartilages, „ | 
The next Part is the Eolumella (as Schelhammer calls it.) 
This is a very fine, thin, lighr Tube ; the Bottom of which 
ſpreads about, and gives it the Reſemblance of a wooden 
Potlid, ſuch as I have ſeen in Country Houſes. It exactly 
ſhuts into, and covers a Foramen of the Conclave, to which 
it is braced all round with a fine ſubtile Membrane, compo- 
ſed of the tender Anditory Nerve. This Bottom or Baſe of 
the Columella, I call the Operculum. | 
The laſt Part which ſome call the Labyrinth and Cochlea, 
conſiſting of Branches more like the Canales Semicirculares 
in Man, than the Cochlea, I call the Conclave Auditus, It 
is (as in moſt other Animals) made of hard context Bone. 
In moſt of the Birds I have opened, there are circular Canals, 
ſome” larger, ſome leſſer, crofling one another at right An- 
gles, which open into the Conclave, But in the Gooſe it is 
otherwiſe, there . cochleous Canals, but not like thoſe of 
other Birds. In the Conclave, at the Side oppoſite to the Oper- 
culum, the tender Part of the Auditory Nerve enters, and li- 
neth' all thoſe inner retired Parts, viz. the Conclave and Ca- 
nals. 8 | | . 
Ass to the Paſſages, Columnæ, and other Parts obſervable in 
the Ear of Birds, I ſhall paſs them by, it being ſufficient to my 
Purpoſe, to have deſcribed the Parts principally concerned“ in 
the Act of Hearing. And as the Ear is in Birds the moſt ſiti- 
le and incomplex of any Animals Ear; ſo we may from it 
make an eaſy and' r how Hearing is perform- 
ed, Viz. Sound being a Tremor, or Undulation in the Air, cau- 
ſed by the collifion of Bodies, doth as it moves along, ſtrike 
upon the Drum, or Membrana Tympani of the Far. Which 
Motion, whether ſtrong or languid, ſhrill or ſoft, tuneſul or 
not, is at the ſame Inſtant impreſſed upon the Cartilages, Colu- 
mella, and Operculum, and ſo communicated to the Auditory 
Nerve in the Conclave. Y 
And now if we compare the Organ and Act of Hearing, 
with thoſe of Sight, we ſhall find, that the Conclave 1 to 
8 #0 4 : | care 
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ny Matters beſides ; but for a Sample I ſhall only 
inſiſt upon the wonderful Proviſion in the Bill for 
the judging of the Food, and that 1s by peculiar 
Nerves lodged therein for that Purpoſe ; ſmall 
and leſs numerous in ſuch as have the Aſſiſtance 
of another Senſe, the Eye; but large, more nu- 
merous, and thickly branched about, to the very 
End of the Beak, in ſuch as hunt for their Food 
out of Sight in the Waters, in Mud, or under 
Ground (5). DT EST. 

Bi And 


2 


Hearing, as the Retina is to Sight? that ſonorous Bodies make 
their Impreſſions thereby on the Brain, as viſible Objects do 
by the Retina. Alſo, that as there is an Apparatus in the Eye, 
by the opening and ſhutting of the Pupil, to make it correſpond 
to all the Degrees of Litht; fo there is in the Ear, to 
make it conformable to all the Degrees of Sound, a noble 
Train of little Bones, and Muſcles in Man, &c. to ſtrain and 
relax the Membrane, and at the fame Time to open and ſhut 
the Baſis of the Stapes (the ſame as what I call the Operca. 
tum in Birds:) But in Birds, there is a more ſimple, but 
ſufficient Apparatus for this Purpoſe, tender Cartilages, in- 
ſtead of Bones and Joynts, to correſpond to the variqus Im- 
eſſions of Sounds, and to open and ſhut the Operculum. Be- 
Fes which, I ſuſpect the Ligament I mentioned is only the 
Tendon of a Muſcle, oy to the inner Membrana Tym- 
. pani, and joyned thereto (as I find by a ſtricter Scrutiny) and 
not to the Cartilage, as I imagined. - By this Muſcle, the 
inner. Membrane, and by Means of that, the Outer alſo can 
be diſtended or relaxed, as it is in Man, by the Malleus and. its 
Muſcle, EP. | . | ; a 5 
(5) Flat-billed Birds, that grope for their Meat, have three 
pair of Nerves, that come into their Bills ; whereby they have 
that Accuracy to diftinguiſh what is proper for Food, and what 
#0 be rejected, by their Taſte, when they did not ſee it. This was 
moſs evident in a Duck's Bull and Head ; a Duck having larger 
Nerves that come into their Bills than Geeſe, or any other Bird 
that I have ſeen and therefore guaffer and grope out their 
Meat the moſt. But then I diſcovered none of theſe Nerves in 
round. bill d Birds. But ſince, in my Anatomies in the Coun- 
try, in a Rook I firſt obſerved two Nerves that came down be- 


thax 


twixt the Eyes into the upper Bill, but conſiderably ſmaller | 
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8 1 7 
And now from the Head and Mouth, paſs we 
to its near Allie the Stomach, another no leſs 
notable than uſeful Part; whether we conſider the 
Elegancy of its Fibres and Muſcles; or its Mul- 
tiplicity, one to ſoften and macerate, another to 
digeſt ; or its Variety, ſuited to various Foods, 
ſome Membranaceous, agreeable to the frugivo- 
rous or carnivorous kind; ſome Muſculous and 
ſtrong (6), ſuited to the Comminution and grin- 
ding of Corn and Grain, and ſo to ſupply the 
Defect of Teeth. Es 
And now to this Specimen of the Parts, I might 
add many others no leſs curiouſly contriv'd, made 
and ſuited to the Occaſions of theſe Volatiles; as 
particularly the Structure and Lodgment of the 
| | Lungs 


than any of the three pair of Nerves in the Bills of Ducks, but 
larger than the Nerves in any other round-billd Birds. And 
'tis remarkable that theſe Birds more than any other round- 
bill d Birds, ſeem to. grope for their Meat in 3 &c. 
Mr. J. Clayton, in Philoſ. Tranſact. No. 206. 

I obſerved three pair of Nerves in all the broad, billed Birds 
that I. could meet with, and in all ſuch as feel for their Food 
out of Sight, as Snites, Woodcochs, Curlews, Geeſe, Ducks, Teals, 
Widgeons, &c. Theſe Nerves are very large, equalling almoſt 
the Optic Nerve in Thickneſs. Two are diſtributed nigh 
the End of the upper Bill, and are there very much expanded, paſ- 
ſing through the Bone into the Membrane, lining the Roof of the 
Mouth, Dr, Al Molen, ibid. No. 199. or both in Mr. Lowthory's 
Abridg. V. 2. p. 861, 862. | 

(6) The Gixxard is not only made very ſtrong, eſpecially. in 
the Granivorous, but hath alſo a Faculty of grinding what is 
therein. For which Purpoſe, the Bird ſwalloweth _ Stones 
down, which, when grown ſmooth, are rejected and caſt out 
of the Stomach, as uſeleſs. This — may be heard in Fal- 
cons, Eagles, &c. by laying the Ear cloſe to them when their 
Jones are empty, as the famous Dr. Harvey ſaith, De Generat, 

xer. 7. EG | , 

As to the Strength of the Gizzard, and the uſe of Stones to 
the Digeſtion of Fowls, divers curious 1 may be met 
with, tryed by Seigneur Redi, with glaſs Bubbles, ſolid Glaſs, 
Diamonds, and other hard Bodies. See his Exp. Nat. A N 
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Lungs (7) ; the Configuration of the Breaſt, and 
its Bone made like a Keel, for commodious 
Paſlage through the Air, to bear the large and 
ſtrong Muſcles which move the \Wings, and to 
counterpoiſe the Body, and ſupport and reſt it up- 
on at rooſt; the Neck alſo might deſerve our 

Notice, always either exactly proportioned to the 

Length of the Legs, or elſe longer, to hunt out 

Food, to ſearch in the Waters (8), as alſo to 


counterpoiſe the Body in Flight (9). And laſtly, 


** 


(7) It is no leſs remarkable in Birds, that their Lung, 
adhere to the Thorax, and have but little play, than that 
in other Animals they are looſe and play much, which is 2 
| good Proviſion for their ſteady Flight. Alſo they want the 

zaphragm, and inſtead thereof have divers large Bladders 
made of thin tranſparent Membranes, with pretty large 
| Holes out of one into the other. Theſe Membranes ſeem to 
me to ſerve for Ligaments or Braces to the Viſcera, as well 
as to contain Air. Towards the upper Part each Lobe of 
the Lungs is perforated in two Places with large Perfora- 
tions, whereof one is towards the outer, the other towards 
the inner Part of the Lobe. Through theſe Perforations, 
the Air hath a Paſſage into the Belly (as in B. 1. Ch 1. Note 8.) 
that is into the forementioned Bladders, ſo that by blow. 
ing into the Aſpera Arteria, the Lungs will be a little rai- 
fed, and the whale Belly blown up, 1 as to be very turgid. 
Which doubtleſs is a Means to make their Bodies more or 
leſs buoyant, according as they take 1 leſs Air, 
to facilitate thereby, their Aſcents and Deſcents; like as it 
is in the Air-bladders of Fiſhes, in the laſt cited Place, 

Note 9. „ 3 7 | 

(8) Such Birds as have lons Legs, have alſo a long Neck; 
for that otherwiſe they could not commodiouſly gather up their 
Food, either on Land, or in the Water. But on the other Side, 
thoſe which have long Necks, . have not always long Legs, as 
in Swans — — — Whoſe Necks ſerve them to reach to the Boi- 
toms of Rivers, &c. Willughby's Ornithol. L. 1 c. 1 F. 7. 

(9) We have ſaficient Inſtances of this in Geeſe, Ducks, 
8c. whole Wings (their Bodies being made for the conve- 
nience of Swimming) are placed out of the Center of Gra- 
vity, nearer the Head. Bat the extending the a 
OR Eo | LETS _ Ha 
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I might here take Notice of the Pefect of the 
Diaphragm, ſo neceſſary in other Animals to 


Reſpiration, and alſo of divers other Parts redun- 


dant, defective, or varying from other Animals. 
But it would be tedious to inſiſt upon all, and 
therefore to the Examples already given, I would 
rather recommend a nice Inſpe&ion (10) of thoſe 
curious Works of God, which would be manifeſt 
Demonſtrations of the admirable Contrivance and 
Oeconomy of the Bodies of thoſe Creatures. 
From the Fabrick therefore of their Bodies, I 
ſhall paſs to take a Glance of one or two Things 
relating to their State, and ſo conclude this Ge- 
nus of the Animal World. | 


8 g— 


CHAP. II. 
Of the MIGRA TION of Birds. 


Oe the State of this Tribe of Animals, 
| the firſt Thing I ſhall ſpeak of (by reaſon 
„ | |  - God 


Head in Flight, cauſeth a due Mquipoiſe and Libration of the 
Body upon the Wings. Which is another excellent uſe of the 
long Necks of theſe Birds, beſides that of reaching and ſearch- 
ing in the Waters for their Food. | | | 
But in the Heron, whoſe Head and long Neck (although 
tucked up in Flight) over-ballance the hinder Part of the Body, 
the long Legs are extended in Flight, to counterpoiſe the Body, 
as well to apply what is wanting in the Tail, trom the ſhort- 
nels of Mt. © ©; | | * | | 
(10) Steno thus concludes his Myology of the Eagle, Im- 
perfecta hæc Muſculorum deſcriptio non minus avida eſt Legen- 


tibus, quam Inſpectantibus fuerit jucunda eorundem præparatio. 


Elegantiſſima enim Mechanices artificia, creberrime in illis ol via, 
verbis non niſi obſcure exprimuntur, carnium autem ductu, tendi- 


num colore, inſertionum proportione, & trochlearum diſtributione 
tculis expoſita omnem ſuterant admira tionem. Steno in Blaſ. 
Anat. Animal. P. 2. c. 4. | | 


(1), 


. 
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God himſelf inſtanceth in it) ſhall be their Mi- 
gration, mention'd Jer. 8. 7. Tea, the Stork in the 
Heaven knoweth her appointed Times, and the Turtle, 


aud the Crane, and the Swallow obſerve the Time of 


their Coming; but my People, &c. 

In which Act of Migration there are two Things 
to me exceedingly notable. One is what the Text 
ſpeaks of, their knowing their proper Times for 


their Paſſage, when to come (1), when to go; as 


alſo that ſome ſhould come when others go; and 


ſome others go when theſe come. There is no 
Doubt but the Temperature of the Air, as to 
Heat and Cold, and their natural Propenſity to 


breed their Young may be great Incentives to thoſe 
Creatures to change their Habitation: But yet it 
is a very odd Inſtinct that they ſhould at all ſhift 
their Habitation; that ſome certain Place is not 
to be found in all the terraqueous Globe affording 


them convenient Food and Habitation all the Year, 


either in the colder Climes, for ſuch as delight in 
the colder Regions, or the hotter, for ſuch Birds 
of Paſſage as fly to us in Summer. 

Alſo it is ſomewhat ſtrange, that thoſe untaught, 
unthinking Creatures ſhould ſo exactly know the 
beſt and only proper Seaſons to go and come. 
This gives us good Reaſon to 'interpret the 
TID Or Times (2), in the Text, * be 

| uch 


"75 Greef rer N. Taxe, quam exacte Poe genus avium 
[Gruum] e e e ohſervet tempora ſui reditus ad nos. Anno 
1667. prime Srues comparuerunt in campeſtribus Piſce 20 Feb, 
Ec, F. Redi Exp. Nat. p. 100. ubi plura. 

(2) From TY? indixit, conſtituit, ſcil. locum, vel tempus, 5 


oe quando aliquid eri . Buxt. in verb. | 
De voluntate ſua certiorem reddidit. Con. Kircher contgrdent. 
Pars t. Col. 1846. TD Generaliter pro re aliqua certa, 


atteftata, & defimta accipitur. 1. Pro tempore certo & con- 


ffituto. 2. Deinde oy efto ſeu Solennitate, que certo & ſtato 
tempore celebratur. 


ro loco certo & conſtitute Id. ibid. Col. 


1847. © (2) 


0 
== 
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ſuch Times as the Creator hath appointed thoſe 
Animals, and hath accordingly, for this End, * 
imprinted upon their Natures ſuch an Inſtin& as 
exciteth and moveth them thus, at proper Times, 
to fly from a Place that would obſtru& their Ge- 
neration, or not afford convenient Food for them, 
and their Young, and betake themſelves to ano- 
ther Place, affording all that is wanting for Food 
or Incubation. 2 . „„ 
And this leads me to another Thing remarkable 
in this Act of Migration, and that is, That thoſe 
unthinking Creatures ſhould know what Way to 
teer their Courſe (3), and whither to go. What 
but the great Creator's Inſtin& ſhould ever move 
2 poor fooliſh Bird to venture over vaſt Tracts of 
Land, but eſpecially over large Seas? If it ſhould 
be ſaid, That by their high Aſcents up into the 
Air, they can ſee croſs the Seas, yet what ſhould ' 
teach or perſwade them, that that Land is more 
proper for their Purpoſe, than this? That Britain 
(for Inſtance) ſhould afford them better Accomo- 
dations than Egypt (4), than theCanaries, than Spain, 
| 99 8 8 | . | Or 


1— 
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(3 Quis non cum admiratione videat ordinem & politiam 
ſeregrinantium Avium, in itinere turmatim voluntiam, per 
neus terrarum & maris tractus abſque Acu marina? 3 
tis eas certum iter in acris mutabili regione docuit? quis 
freterite ſigna, & future vie indicia ; quis eas ducit, nutrit, 
& vite neceſſaria miniftrat ! Quis inſulas & hoſpitia illa, in 
quibus victum reperiant, indicavit; modumque ejuſmodi locu 
in peregrinationibus ſuis inveniendi? Heæc ſane ſuperant homi. 
num captum & induſtriam, qui non niſi longis experientiis, 
multis itinerariis, chartis geographicis, ——— acus mag- 
neticæ beneficio, —— ejuſmodi marium & terrarum tractus con- 
wg tentant & audent, Lud. de Beaufort. Coſmop. divina 
ect. 5 e. t. | 

(4) I inſtance particularly in Egypt, becauſe Mr. Willugbby 
thinks Sevallgws fly thither, and into /Ethiopia, &c. and that 
they do not lurk in Holes, or under Water, as Olaus Mag- 

| | | A nu. 
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or any of thoſe many intermediate Places over 
which ſome of them probably ly > _ 
And laſtly, to all this let us briefly add the 
Accommodations theſe Birds of Paſſage have to 
ehable them to take ſuch long Flights, viz. the 
Length of their Wings, or their more than or- 
dinary Strength (5) for Flight. 
EE I CHAP. 
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nus reports. vid. Ornith. L. 2. c. 3. But Etmuller puts the 
Matter out of doubt; who ſaith Memini me plures, quam 
nas Medimnus caperit, Hirundines arcte coacervatas intra 
iſcine cannas, ſub glacie pror ſus ad ſenſum exanimes, pul. 
ſantes tamen, reperiiſſe. Etmuller Diſſert. 2. c. ro. F. 5. This 
as it is like what Ol. Magnus ſaith, fo is a Confirmation of 
it. The A. Bp's Account is, In Septentrionalibus aquis ſepius 
caſu Piſcatoris extrahuntur Hirundines, in modum . conglome. 
rate maſſe, que ore ad os, & ala ad alam, & pede ad pedem 
poſt principium autumni ſeſe inter cannas deſcenſuræ colliga- 
runt. — — Maſſa autem illa per imperitos adoleſcentes —— 
extracta, atque in æſtuaria portata, caloris acceſſu Hirandines 
reſolutæ, volare quidem incipiunt, ſed exiguo tempore durant. 
Ol. Mag. Hiſt. L. 19. c. 29. | . 5 
Since my penning this Note, we had at a Meeting of the 
Royal-Society, Feb. 12. 1712-13, a farther Confirmation of 
Swallows retiring under Water in Winter, from Dr. Colas, a 
Perſon very curious in theſe Matters; who r their 
way of Fiſhing in the Northern Parts by breaking Holes, and 
drawing their Nets under the Ice, faith, that he ſaw Sixteen 
Swallows ſo drawn out of the Lake of Samrodt, and about 
Thirty out of the King's great Pond in Roſineilen; and that 
at Schlebitten, near an Houſe of the E. of Dohna, he ſaw two 
Swallows juſt come out of the Waters, that could ſcarce ſtand, 
being very wet and weak, with their Wings hanging on the 
Ground ; and that he hath obſerved the Swallows t bo often 


Fl 


weak for ſome Days after their Appearance, 
. (5) As Swallows are well accommodated for long Flights 
by their long Wings, ſo are 121 by the Strength of their 
Pecroral Muſcles, by the Breadth of their Wings, Ec. Fer 


— 1 


Quails have but ſhort Wings for the Weight of their Body 


and yet they fly from us into warmer Parts, againſt W in- 
ter, and to us in Spring, croſſing our Seas, So divers Tra- 
| * tell us they croſs the Mediterranean twice a Year, 
flying from Europe to Africa, and back again. Thus Bello. 

F | nius 
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C HAP. IV. 
Of the INCUBATION of Birds. 


Nother thing relating to the State of this 
Tribe of Animals, is their Incubation. : 
And firſt, the Egg it felf deſerves our Notice. 
It's Parts within, and its cruſty Coat without are 
admirably well fitted for the Buſineſs of Incuba- 
tion. That there ſhould be one Part provided for 
the Formation of the Body (1) before its Exit 
into the World, and another for its Nouriſhment 
after it is come into the World, till the my 
| | able 


* 
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nius in Mr. 1 faith; When we ſailed from Rhodes 
to Alexandria of Egypt, many Quails flying from the North 

towards the South, were taken in our Ship; whence I am verily 
lerſwaded, that they ſhift Places: For formerly alſo, when I 
ſailed out of the Iſle of Zant to Morea or Negropont, in the 
Hring- time I had —_— Quails flying the contrary Way from 
South to North that they might abide there all Summer. At which 
time alſo, there were a great many taken in our Ship, Ornith. 


170. | | | : 

; (1) The Chicken is formed out of, and nouriſhed by the White 
alone, till it be grown great. The Yolk ou for the Chickens 
Nouriſpment after it is well grown, an 

batched. For a good Part of the Yolk remains after Excluſion, 
being received into the Chickens Belly; and being there reſerved 
as in a Store-houſe, is Sy the [Appendicula, or Ductus inteſti- 
nals) as by a Funnel, conveyed into the Guts, and ſerves inſtead 
ef Milk, &c. Willugh. Ornith. L. 1. c. 3. Ipſum animal ex 
albo Iiquore Ovi corporatur. Cibus ejus in luteo eſt. Plin. L. 10 


c. 53. 3 £ ; 

Ariftotle ſaith, The long ſharp Eggs bring Females; the round 
ones, with a larger compaſs at the ſharper end, Males. Hiſt. 
An. L. 6. c. 2. After which, he tells of a Sot at Syracuſe, 
that fate drinking ſo long, till Eggs were hatched ; as alto 
ef the Cuſtom of Egypt, ow hatching Eggs in Dunghills. 

2 | ($ 


partly alſo after it isn 
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able to ſhift for, and help it ſelf; and that theſe 
Parts ſhould be ſo accurately braced, and kept in 
due Piace (%, is certainly a deſigned, as well as 
curious Piece of Workmanſhip. 

And then as to the Act it ſelf of Incubation, what 
a prodigious Inſtin& is it in all, or almoſt all the 
ſeveral Species of Birds, that they, and only they 
of all Creatures, ſhould betake themſelves to this 
very Way of Generation! How ſhould they be 
aware that there Eggs contain their Young, and 
that their Production is in their Power (2) ka 

| vie reap ch 


— | | 

(%) As the Shell and Skin keep the Volk and two Whites 
together, ſo each of the Parts (the Tolk and inner White at 
leaſt) are ſeparated by Membranes, involving them. At each 
End of the Egg is a Treddle, fo called, becauſe it was former- 
ly thonght to — the Sperm of the Cock. But the Uſe of theſe 
(faith Dr. Harvey in Willugh. Ornith. c. 3.) is to be as 'twere, the 
Poles of this Microcoſm, and the Connexions 7 all the Membrane; 
#wifted and knit together, by which the Liquors are not only 
conſerved each in its Place, but do alſo retain their due Poſition 
one to another, This although in a great meaſure true, yet 
doth not come up to what I have my ſelf obſerved; for | 
find, that theſe Chalaze or Treddles, ſerve not barely to keep 
the Liquors in their Place and Poſition to one another; but 
alſo too keep one and the ſame Part of the Volk uppermoſt, 
let the Egg be turned nearly which way it will; which 1s 
done by this Mechaniſm + The Chalaze are ſpecifically light. 
er than the Whites, in which they ſwim, and being braced 
to the Membrane of the Volk, not exactly in the Axis of 
the Volk, but ſomewhat out of it, cauſeth one fide of the 
Volk to be heavier than the other; ſo that the Volk being 
by the Chalaze made buoyant, and kept ſwimming in 
the Midſt of the two Whites, is by its own heavy Side 
kept with the fame S'de always uppermoſt; which upper- 
moſt Side T have ſome Reaſon to think, is that on which 
the Cicatricula lies, that being commonly uppermoſt in the 
Shell, eſpecially in ſome Species of Eggs more. I think than 
others. = | | n 

(2) All Birds lay a certain Number of Eggs, or nearly 
that Number, and then betake themſelves to their Incuba- 


tion; but if their Eggs be withdrawn, they will lay more. 


Of which, ſee Mr. Ray's Miſd. of God. p. 137. 5 
| G 
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hould move them to betake themſelves to their 
Neſts, and there with Delight and Patience to 
abide the due Number of Days? And when their 
Young are gotten into the World, I have aiready 
hewn how admirable their Art, their Care, and 
7 is in bringing them up until, and only until, 

they are able to ſhift tor themſelves. 8 
And laſtly, when almoſt the whole Tribe of 
Birds do thus by Incubation produce their Young, 
it is a wonderful Deviation, that ſome few Fa- 
milies only ſhould do it in a more novercal 
Way (3), without any Care or Trouble at all, 
only by laying their Eggs in the Sand, expoſed 
to the Heat and Incubation of the Sun. Of this 
the Holy Scripture it ſelf gives us an Inftance in 
the Oſtrich. Of which we have an Hint, Lam. 
4. 3. The Daughter of my People is become cruel, like 
the Oſtriches in the Wilderneſs. This is more plainly 
expreſſed in Job. 39. 14, 15, 16, 17. [The Oſtrich] 
kaveth her Eggs in the Earth, and warmeth them in 
the Duſt, and forgeteth that the Foot may crujh them, 
or 
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(3) The Tabon is a Bird no bigger than a Chicken, but 
ys an Egg larger than a Gooſe's Egg, and bigger than the 
Bird it ſelt. Theſe they lay a Yard de-p in the Sand, where 
bey are hatched by the Warmth of the Sun; atter which they 
creep out and get to Sea for Proviſions. Navarett's Account of 
bina in Collect. of Voyages. Vol. x. This Account 1s in all Pro- 
dability borrowed from Nieremberg, or Hernandez (that copied 
mom him) who call this Bird by the name of Daze, and its Eggs 
apun, not the Bird it ſelt, as Navarette doth, But my Friend 
Mr, Ray ſaith of it, Hiſtoria iſthæc proculdubio fabuloſa & falſa 
ft, Quamvis enim Aves nonnulle maxima cv pariunt, ut 
g. Alke, Lomwiz, Anates Arcticæ, c. hujuſmodi tamen 
num duntaxat, non plura ova ponunt antequam incubent : 
ec ullam in rerum natura avem dari exiftimo cujus ova al. 
umine careant. Cum Albumen præcipua ovi pars ſit, quod- 
ue primum fœtui alimentum ſubminiftrat. Raii Synop. Av. 


Method. p. 155. | 
A2 2 | (4) 
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or that the Wild- Beaſt may break them. She is har- 
dened againſt her Young ones, as though they were not 
hers : Her Labour is in vain without Fear. Becauſe God 
hath deprived her of IW:ſdom, neither hath he imparted 
unto her Underſtanding. In which Words I ſhall 
take Notice of three Things, 1. Of this anomalous 
Way of Generation. It is not very ſtrange, that 
no other Incubation but that of the Sun ſhould 
produce the Young ; but 'tis very odd and won- 
derful that any one Species ſhould vary from all 
the reſt of the Tribe. But above all, 2. The 
_ fingular Care of the Creator in this Caſe is very 
remarkable, in ſupplying ſome other Way the 
Want of the Parent-Animals Care and xn (4), 
ſo that the Young ſhould be notwithſtanding bred 
up in thoſe large and barren Deſarts of Arabia 
and Africa, and ſuch like Places where thoſe 
Birds dwell, the moſt unlikely and unfitting (in 
all human Opinion) to afford Suſtenance to young 
helpleſs Creatures, but the fitteſt therefore to give 
Demonſtrations of the Wiſdom, Care, and eſpe- 
cial Providence of the infinite Creator and Con- 
ſervator of the World. 3. The laſt Thing I ſhall 
'remark is, That the Inſtin&s of Irrational Ani 
mals, at leaſt of this fpecified in the Text, 1 
attribted to Gop. For the Reaſon the Text 
e,, Eg neptrgs of gives 


4 
—_— — 1 
* 
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(4) The Eggs of the Oftrich being buried in the Sand, an 
5 edel only by the Heat of the Fun, till the Young be exclu 

| ded. For the Writers of Natural Hiſtory do generally agree 
that the old Birds, after they have laid and covered their Egg 
in the Sand, forſake them, and take no more Care of them 
Willugh. Ornith. L. 2. c. 8. . 1. „ 
But there is another Oftrich [of America] which Acaret tel 

us gf, that takes more Care of her Young, by carrying four o 
ber Eggs, a little before ſhe hatcheth, to four Parts of beſpand i 
Neſt, there to breed Worms fo 


ko» . 


Difc. in Pbiloſ. Tranſact. No. 89. 


Ir Food for her Young, Acaret n. 1 
i 


———— 


I. I Chap. IV. N:d:fication, &c. of Birds, 257 
I sives why the Oſtrich is hardened againſt her Young 
ot Ones, as though they were not hers, is, Becauſe G O D 
od bath deprived her of Wiſdom, and not imparted Under- 
ed ſanding to her; i. e. he hath denied her that Wiſ= 
all dom, he hath not imparted that Underſtanding, 
us that E222, that natural Inſtin& to provide for, 
at Maud nurſe up her Young, that moſt other Crea- 
1d e of the ſame, and other Tribes are endowed 
n- with. * 5 . 8 
all Thus I have diſpatched what I intend to inſiſt 
upon concerning the State of this Set of Animals ; 
of which, as alſo of their admirable Inſtincts, a 
great deal more might deſerve our eſpecial Ob- 
ſervation; particularly the admirable Curioſity, 
Art and Variety of Nidification (5) uſed among 
the various Species of Birds ; the great Sagacity, 
ind many Artifices uſed by them in the Inveſtiga- 
tion and Capture of their Prey (6), the due Pro- 
Portion of the more and leſs uſeful, the Scarcity 
velſlof the Voracious and Pernicious, and the Plenty 
of the Manſuete and Uſeful (7). Alſo the Variety 
their Motion and Flight might deſerve Conſi- 
deration, the Swiftneſs of ſuch whoſe Food is to 
de ſought in far diſtant Places, and different Sea- 
ions (8); the ſlower Motion and ſhort Flights 
ff others more domeſtick; and even the Awk- 
vardneſs of ſome others to Flight, whoſe Food 
near at hand, and to be gotten without any 
great Occaſion of Flight (9). Theſe and divers 
b | | : other 


a > — 8 
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e (5) See Book 4. ch. 13. 
"Mm (6) See Book 4. ch. 11, and 14. 
(7) See Book 4. ch. 10. begin, 
(8) Se& Book. 4. ic: 8. _-- © | 
a OF (9) The Colymbi, or Douckers, having their Food near at 
ind in the Waters, are remarkably made for diving thera- 
Their Heads are ſmall, Balls ſharp-pointed ,- * 4 
| 27 To 7 mall, 
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others ſuch like Things as theſe, I ſay, I might 
have ſpoken more largely unto ; but I ſhall. paſs 
them by with only a bare Mention, having al- 
ready taken Notice of them in the Company of 
other Matters of the like Nature, and manifeſted 
them to be Acts of excellent Deſign, Wiſdom, 
and I roviderice, in the great Creator. 


G. 
The CONCLUSION. 


ND now, if we reflect upon the whole 
Matter, we ſhall here find another large 
Tribe of the Creation abundantly ſetting forth 
the Wiſdom and Glory of their great Creator, 
We praiſe the Ingenuity and Invention of Man, 
for the Contrivance of various pneumatick En- 
gines; we think them witty even for their unſuc- 
ceſsful Attempts to ſwim in, and fail through 
that ſubt ile Element the Air; and the curious Me- 
chaniſm of that Artiſt is had in Remembrance, 
and praiſed to this Day, who made a Dove, or 
an Eagle () to fly but a ſhort Space. And is 
not therefore all imaginable Honour and Praiſe 
due to that infinite Artiſt that hath ſo admirably 
contrived and made, all the noble Variety. of 
Birds; that hath with ſuch incomparable Curioſi- 
ty, and Art, tormed their Bodies from Head to 
Tail, without and within, that not ſo much as 


— — 


YE 


ſmall, 57 flat and broad, and placed backward, and nearer 
the Tail than in cther Birds; and laſtly, their Feet, ſome whole 
2 ſome clc ven footed, but fin- tœed. wid, Willugh, Ornith, 
(t) Vid. Book 9. ch. 1. Note 25. ) 
: (< 


| * 


II. | Chap. V. The Concluſion. 359 
any Muſcle or Bone, no not even a Feather ($6) 
aſl 1s unartificially made, miſplaced, redundant, or 
defective, in all the ſeveral Families of this large 
offs T ribe! But every Thing is ſo incomparably per- 
formed, ſo nicely fitted up for Flight, as to ſur- 
paſs even the Imitation of the moſt ingenious Ar- 
tificer among mortal rational Beings. | 
_ :: CHAP. 


(6) Deus non ſolum Angelum, & Hominem, ſed nic exigui & 
contemptibilis animantis viſcera, nec Avis pennulam, nec Herbe 
foſculum, nec Arboris folium ſine ſuarum partium convenientia 
dere/iquit, . Auguſtin, de Civ. Dei, L. 5. c. 11. | 
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BOOK VII 


OY INSECTS and REPTILES. 


SHALL 
Of INSECTS in general. 


E AI N G diſpatch d that Part of the 
25 H animal World, which uſed to be ac- 
31 + counted the more perfect, thoſe Ani- 
882 27 mals ſtiled leſs perfect or imperfect, 
e will next deſerve a Place in our Sur- 
vey, becauſe when ſtrictly enquireq into, ve 
ſhall find them to be ſo far from Ceſerviaig to be 
accounted mean and 8 ot: the Cre- 
ation, owing their Original and Production tb 
Putrefactions, Or. as. ſome have thonght, that 
we ſhall find them, ſays, noble, and moſt admi- 
rable Works of GOD: Hor ag the famous Natu- 
ral Hiſtorian, Pliny (i prefaceth his Treatiſe of 
Inſects to prevent the Reproach of condeſcending 
(as might be thought) td ſo mean a Subject: Ir 
great Bodies, ſaith he, Nature had a large and eaſy 
Shop to work upon obſequions. Matter. Whereas, ſaith 
he, in theſe ſo ſmall, and as it were uo Bodies, what 
* of Reaſon, what Power, what great Perfection 


FI) 


— 


(1) In magnis ſiquidem corporibus, &c. Plin. Nat. Hiſt, 
„ 000 


is there! Of this having given an Inſtance or 
two of the exquiſite Senſes, and curious Make of 
ſome Inſects (2), he then goes on, Ihe admire, 
faith he, the turrigerous Shoulders of Elephants, the 
lofty Necks and Creſts of others ; but ſaith, he, the Na- 
ture of things is never more compleat than inthe leaf 
things. For which Reaſons he intreats his Rea- 
ders (as I do mine) that becauſe they lighted many of 
the things themſelves which he took Notice of, they 
would not therefore diſdainfully condemn his Accounts 
of them, ſince, ſaith he, in the Contemplation of Na= 


ture nothing ought to ſeem ſuperfluous. 


Thus that eminent Naturaliſt hath made his 


on, and my Excuſe too; the Force and Verity 


whereof will farther appear by what I ſhall ſay 
of theſe Animals, which (as deſpicable as they 
have been, or perhaps may be thought) we fhall 
find as exquiſitely contrived, and curiouſly made 
for that Place and Station they bear in the World, 
as any other Part of the Animal World. For if 
we. confider the innumerable Variety of their 
Species, the prodigious Numbers of Individuals, 
the Shape and Make of their little, Bodies, and 

* 5 | | every 
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(2) Ubi tot ſenſus collvcavit in Culios? & ſunt alia diffa 
minera. Sed ubi Viſum in eo prætendit: Ubi Guſtatum appli- 
cauit? Ubi Odoratum inſeruit? Ubi vero rruculentam illam 
portione maximam vocem ingeneravit ? qua ſubtilitate Pen- 


nas adnexuit? prelongavit Pedum crura ? Diſpoſuit jejunam 
. Caveam, uti Aluum? Avidam Sanguinis, & potiſimum bu. 


mani ſitim accendit? Telum vero perſodiendo tergori, quo ſpi- 
culavit inge nio? Atque ut in capaci, cum cerni non poſſit ex- 
uitas, ita reciproca geminavit arte, ut fodiendo acuminatum 
pariter ſorbendoque fi ſtuloſum eſſet. 10s Teredini ad perfo- 
randu Nobora cum ſono teſte dentes axis? Pvtiſſimumque e 
ligno ciþatum febit: Sed turrigeros Elepbantorum miramus 
humeros, Taurorumque colla, & truces in ſublime jactus, Ti- 
grium rapinas, Leonum jubas, cum rerum natura nuſquan 
magis quam in minimis, tota fit, Plin. ibid. G) 
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every Part thereof, their Motion, their Inſtincts, 
their regular Generation and Production, and to 
name no more, the incomparable Beauty and 
Luſtre of the Colours of many of them, what 
more admirable and more manifeſt Demonſtrati- 
on of the infinite Creator, than even this little 
contemned Prar.ch of the Animal World. But 
let us take a ſhort View of Particulars. 


b CH A P. II. 
07 the Shape and Structure of Inſects. 
E T us begin with the Shape and Fabrick of 


f their Bodies. Which although it be ſome- 
what different from that of Birds, being particu- 


| larly for the moſt part not ſo ſharp before, to cut 


and make way through the Air, yet is better a- 
dapted to their manner of Life. For conſidering 
that there is little Neceſſity of long Flights, and 
that the Strength and Activity of their Wings 
doth much ſurpaſs the Reſiſtance their Bodies 
meet with from the Air, there was no great Oc- 
caſion their Bodies ſhould be ſo ſharpened before. 
But the Condition of their Food, and manner of 
gathering it, together with the great Neceſſity of 
accurate Viſion by that admirable Proviſion made 
for them by the reticulated Cornea of their Eyes; 
theſe things, I ſay, as they required à larger 
Room, ſo were a good Occaſion for the large- 
neſs of the Head, and it's Amplitude before. But 
for the reſt of their Body, all is well made, and 
nicely poiſed for their Flight, and every other of 
their Occaſions. 5 | 

And as their Shape, ſo the Fabrick and Make of 
their Bodies, is no leſs accurate, admirable, and 
8 | | ſingu- 


Chap. III. Ihe Shape of Inſects. 363 
ſingular; not built throughout with Bones, and co- 
to vered with Fleſh and Skin, as in moſt other Ani- 
nd mals; but coyered with a curious Mail of a mid- 
at die Nature (, ſerving both as Skin and Bone too, 
for the Shape, as well as Strength and Guard of 
the Body, and as it were on purpoſe to ſhew that 
ut the great Contriver of Nature is not bound up to 
one way only. | | SE 


| ar. WM 
Of the EYES and ANTENNE f Inſefts. 


HO this laſt mentioned Guard we may add 
that farther Guard provided in the Eyes and 
Antenna. The Structure of the Eye is in all Crea- 
tures an admirable Piece of Mechaniſm; but that 
obſervable in the. Eyes of Inſe&s ſo peculiar, 
that it muſt needs excite our Admiration: Fenced 
with it's own Hardneſs, yea even it's own. accu- 
rate Viſion is a good Cuard againſt external Inju- 
ries; and it's Cornea, or outward Coat all over 
beſet with curious, tranſparent, lenticular (1) In- 

| 2 | | lets, 
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(4) Inſecta non videntur Neruos habere, nec Ofſa, nec Spi- 
nas, nec Cartilaginem, nec Pinguia, nec Carnes, ne Cruſtam 
r Wl f#idem fragilem, ut quedam marina, nec que jure dicatur 
- Cutis: ſed media cujuſdam inter omnia hac nature corpus, 
Sc, Plin. N. H. L. II. c. 4. r 8 
t (1) The Cornea of Flies, Waſps, &c. are ſo common an 
d Entertainment with the Microſcope, that every body knows 
fit is a curious piece of Latt ice- work. In which: this is re- 

markable, that every Foramen is of à lenticular Nature; ſo 

that we ſee Objects through them topſey- turvey, as through 

tl 0 many convex Glaſſes: Yea, they beccme a ſmall Teleſ- 
1 cope, when there is a due focal diſtance between them and 
the Lens of the Microſccpe. | | 9 
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Reach of the Eyes and 


LY 


. 


lets, enabling thoſe Creatures to ſee (no doubt) 
very accurately every Way, without any Inter- 
val of Time or Trouble to move the Eye towards 
And as for the other part, the Antennæ or Feelers, 
vrhatever their Uſe may be in cleaning the Eyes, 
or other ſuch like Uſe, they are in all pro- 


bability a good Guard to the Eyes and Head, in 


their Walk and Flight, enabling them by the 
Senſe of Feeling to diſcover ſuch Annoyances, 
which by their nn may perhaps eſcape the 
ight (2). Beſides which 
. they 


rr 


- 
tha 8 1 


This lenticular Power of the Cornea, ſupplies (as I ima- 


gine) the place of the Cryftalline, if not of the, Vitreoug 
ur too, there being neither of thoſe Humours that J 


could ever ad. (alebough for truth ſake, I confeſs I have 


Hot: been ſo diligent as 1 might in this Enquiry) Bur inſtead 
of Humours and Tunicks, I imagine that every Lens of the 


Cornea, hath à diſſinct Branch of the Optick Nerve mini: 


ring to it, and rendring it as ſo many diſtinct E es. So 
that as moſt Animals are Binocular, Spiders for the moſt 
part Octonocular, and ſome (as Mr. Millu bby thought Rai 
Hiſt. Inſe#. p. 12.) Senvcular ; fo Flies, Sc are Multocu- 
har, having as many Eyes as there are Perforations in their 
Cone. By which means, as other Creatures are obliged 
to turn their Eyes to Objects, theſe have ſome or other of 
their Eyes ready placed towards Objects nearly all round 
them: Thus particularly, the Dragon-Fly (Libella) the 

ateſt+ part of whoſe Head is poſſeſſed by its Eyes: Which 
$ of” excellent ufe to that predatious Inſect, for the ready 


| ſeeing" and daring ar ſmall Flies all round it, on which i 


(2) It is manifeſt, that Inſects clean their Eyes with their 
Foreleps; as well as Antenne. And! conſidering, that as 
they: Walk along, they are perpetually feeling and ſearch- 
ing before them with their Feelers, or Antenna; therefore 1 
am apt to think; that beſides wiping and cleaning the Eyes, 
the Uſes here named may be 2 For as their Eyes 
are immoveable, ſo that no time is required for the turn- 


ing their Eyes to Objects; ſo there is no neceſſity of the 
Retina or Optick Nerve being brought nigher unte, or Nu 
1 DE 5 . 
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they are a curious Piece of Workmanſhip, and-in 
many, a very beautiful Piece of (3) Garniture to 
the Body. 0 wn 


CHAP. Iv. 
Of the PARTS and MOTION of Inſefs. 
FROM the Head paſs we to the Ambers 


concerned in their Motion. And here we 

have a copious Subject, if I was minded to expa- 

tiate. I might take Notice of the admirable Me- 

chaniſm in thoſe that creep: Thecurious Oars in 

thoſe amphibious Inſe&s that ſwim and walk 

(1): the incomparable Proviſion made in the F * 
8 8 


— 


farther off from the Cornea (which would require time) as 
it is in other Animals: But their Cornea and Optick Nerve, 
being always at one and the ſame Diſtance, are fitted only 
ta bk diſtantial Objects, but not ſuch as are very nigh: 
Which Inconvenience the Feelers obviate, left it ſhould be 
prejudicial, - in occaſioning the Inſet to run its Head againſt 
any thing. | | 

And that this, rather than wiping the Eyes, is the chief 
ule of the Feelers, is farther manifeſt from the Antenne of 
the Fleſh-Fly, and many other Inſects, which are ſhort, and 
ſtrair, and incapable of being bent unto, or extended over 
the Eyes: As alſo from others enormouſly long, ſuch as 
thoſe of the Capricorni or Goat-chafers, the Cadew-Fly, and 
divers others, both Beetles and Flies. 
(3) The lamellared Antennæ of ſome, the clavellated of 
others, the neatly articulated of others, the feathered and 
divers other forms of others of the Scarah, Papilionaceons, 
Gnat, and other Kinds, are ſurprizingly beautiful, when 
viewed through a Microſcope. And in ſome, thoſe Antenna 


diſtinguiſh the Sexes. As in the Gnats-kind, all thoſe with _ 


Tufts, Feathers, and Bruſh-horns, are Males; thoſe with 
ſhort, ſingle ſhaſted Antennæ, are Females. . 

(1) All the Families of Hydrocanthari, Notonefi, &c. 
have their hindmoſt Legs made very nicely with * 
| 1 > ; 2 4 5 . ious 
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of ſuch as walk, or hang upon ſmooth Surfa- 
ces (2): the great Strength and Spring in the 
Legs of ſuch as Leap (3): the ſtrong and well made 
Feet and Talons of ſuch as dig (4): and to name 
no more, the admirable Faculty of ſuch as can- 
not fly, to convey themſelves with Speed and 
Safety, by the help of their Webs (5), or — 

e = | other 
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dious Joynts flat, and Briſtles on each fide towards the 
erd, ſerving for Oars to ſwim; and then nearer the Body, 
are two ſliff Spikes, to enable them to walk when Occa- 
fion is. | | So | | 
(2) I might here name divers Flies and other Inſects, who 
beſides their ſharp, hooked Nails, have alſo skinny Palms 
to their Feet, to enable them ro flick on Glaſs, aud other 
ſmooth Bodies, by means of the preſſure of the Atmoſphere, 
Bur becauſe the Example will illuſtrate another work of 
Nature as well as this, I ſhall chuſe a ſingular piece of Me- 
cha: iſm in one of the largeſt ſorts of Hydrocanthari. Of 
theſe there are two ſorts, one ſargeſt, all black, with An- 
tennæ handiomly emboſſed at the ends. The other ſome. 
what leſſer, hardly fo black, with capillary Antennæ; the 
| Forehead, Edges of the Vagine, and two Rings on the The. 
rax, of a tawuy Colour. The Female hath Vagine prettily 
furrowed; the Male ſmooth. But that which is moſt to 
our purpoſe in this Male, is a Flap, or hollowiſh Cap near 
the middle Joynt of the Fore-legs: Which when clap'd on 
the Shoulders of the Female in Coitu, flicks firmly there- 
on; after the manner as I have ſeen Boys carry heavy 
Stones with only a wet piece of Leather clap d on the top 
of the Stone. REED >> 
(3) Thus Gr-ſhoppers and Crickets have brawny ſtrong 
Thighs, with long, ſlender, but ſtrong Legs, which enable 
them to leap with great Agility and Strength. 
(4) IT have wondered to ſee with what great Quickneſs, 
Art, and Strength, many Veſpe-Ichneumons, Wild Bees, and 
Beetles, ee the Earth, yea, even Wocd it ſelf: But 
remarkable Annimal in this way, is the Mole-Cricket, 


in Book 4. Ch. 13. Note 17. 

(5) Ihave with pleaſure often ſeen Spiders dart out their 
Webs, and {ſail away by the help thereof. For the manner 
of which, fee Mr. Lowth. Abridg. Vol. 2. p. 794. from Dr. 
| Lifter and Dr. H#u/ſe, who both claimed the Diſcovery _ 
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other Artifice to make their Bodies lighter than 
the Air (6): theſe and a Multitude of other ſuch 
aaa OE Kh prov 


of: And do both ſeem to have hit thereupon, without any 
foreknowledge of what each other had diſcovered, as 1s 
ſaid in the Jaſt cited place, and as I more plainly find by 
ſome original Letters of Mr. Ray's, Dr. Lifters and Dr. 
Hulſes, in my Hands: By which a'fo I find the two inge- 
nious Doctors were very modelt in their Claims, and yery 
amicable in the matter, In one ot Dr. Lifter's to Mr. Ray, 
he thinks there is a fair hint of the Darting of Spiders 
in Artiſt. Hift. An. L. 9. c. 39. and in Pliny, L. 11. c. 24. but 
for their Sailing, that the Ancients are ſilent of, and he thinks 
it was ſeen firſt by him. And in another Letter, Jan. 20. 
1670, 8 a the height Spiders are able to fly, he 
ſaith, The laſt October, c. I took notice, that the Air was 
very full of Webs, I forthwith mounted to the top of the higheſt 
Steeple on the Minſter [1n York] and could thence d:ſcern them 
jet exceeding high above me. Some that 7 and were in- 
tangled upon the Pinacles, I took and found them to be Lupi; 
which Kind ſeldom or never enter Houſes, and cannot be ſup- 

foſed to have taken their Flight from the Steeple, I 
(6) There are (I imagine) divers Animals, as well as Spi- 
ders, that have ſome way of conveyance, as little known 
to us, as that of Spiders formerly was. Thus the Squillule, 
Pulices arboreſcentes, and Microſcopical Animalcules of the ſlag- 
nating Waters, ſo numerous in them as to diſcolour ſome- 
times the Water, and make them look as if they were tin- 
ged Red, Yellow, or Green, or covered with a thick green 
Scum ; all which is nothing but Auimalcules of that Co- 
lour. That theſe Creatures have ſome' way of Conveyance, 
| conclude, becauſe moſt ſtagnating Waters are ſtock'd with 
them; new Pits and Ponds, yea Holes and Gutters on the 
tops of Houſes and Steeples. ' That they are not bred there 
by Aquivocal Generation, every ingenious conſidering 
Philoſopher will grant ; that they have not Legs for tra- 
velling ſo far, is manifeſt from Inſpection: And therefore I 
am apt to think, that they have ſome faculty of inflating their 
Bodies or darting out Webs, and 1 the ir Bod ies buoy- 
ant, and lighter than Air; or their Bodies, when dry, may 
be lighter than Air, and ſo they can ſwim from place to 
place; or the Eggs of ſuch as are oviparous, may be light 
enough to float in the Air. But then the Viviparous (as 
my late ingenious Friend, Mr. Charles King, ſhewed me the 
Pulices aquat arboreſ. are; theſe I ſay) can't be this way 
5 e "2 accoun- 
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368 Parts and Motion of Inſefs. Book VIII. 
like Things as theſe I might, I ſay, take No- 

tice of, as great Evidences of the Infinite Crea- k 
tor's Wiſdom : But leſt I ſhould be too tedious, II 


will confine my Obſervations to the Legs and” 
Wings only. And theſe at firſt View we find to 0 


be incomparably fitted up for their intended Ser- 
vice, not to overload the Body, not in the leaſt 
to retard it, but to give it the moſt proper andi 
convenient Motion. What for Example can be 
better contrived and made for this Service than 
the Wings? Diſtended and ſtrengthened by the 
fineſt Bones, and theſe covered with the fineſt anc 
lighteſt Membranes, ſome of them adorn'd with 
neat and beautiful Feathers (7), and many of them 
provided with the fineſt Articulations, and Fold- 
ings, for the Wings to be withdrawn, and neat! ſoy 
laid up in their Vagine and Caſes, and again rea- fe 
dily extended for Flight (8). | A 2 


lar 


— * 
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accounted for. The cauſe of theſe latter Suſpicions was 
that in the Summer Months I have. ſeen the Palices arboreſ'"! 
and the green Scum on the Waters (nothing but Animal 
cules, as I ſaid) lye in a Manner dry on the Surface of tha 
Waters; at which Time (as I have ſhewn in B. 4. ch. 11 
Note 13.) thoſe Animalcules copulate; and perhaps, they mayſ”? © 
at the ſame Time change their Quarters, and ſeek out neu 
1 for their numerous Offspring, as well as then 
eſves. 1255 RES | 
(7) It is well known to all Perſons any Way converſant 1 
Microſcopical Obſervations, that theſe elegant Colours of Moths 
and Butterflies, are owing to heat and well made Feathers 
ſet 2 great Curioſity and Exactneſs in rows, and gocc 
Order. | et EE. 
(8) All that have Elytra, Scarabs, , (who have whole EHM.“ 
tra, or reaching to the Podex) or the Huwnwnirrregy, ſud” 
as Earwigs, and Staphylini of all Sorts, do by a very curi 
ous Mechaniſm extend and withdraw their Membranaceouf 
Wings (wherewith chiefly they fly) and it is very pretty 
to ſee them prepare themſelves for Flight, by thruſting ou. ** 
and unfolding their Wings; and again OO tho 
. | | | 5 Joynts 
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And then for the Poiſing of the Body, and 
keeping it upright, and ſteady in Flight, it is an 
[ admirable Artifice and Proviſion for this Purpoſe $ 
: F in ſome, by four Wings (9); and in ſuch as have 
muß but two, by Pointils and Poiſes placed under the 


wings, on each Side the Body. 
"| And laſtiy, It is an amazing thing to reflect 


upon the ſurpriſing Minuteneſs, Art, and Curio- 
be ity of the (10) Joynts, the Muſcles, the Ten- 
ons, the Nerves neceſſary to perform all the Mo- 
tions of the Legs, the Wings, and every other 
Part. I. have already mentioned this in the 
larger Animals: but to conſider that all theſe 
Kerne th e Things 
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Joynts,. and neatly fold in the Membranes, to be laid up 
afely in their Elytra or Caſes. For which Service the Bones 
re well placed, and the Joynts miniſtring thereunto, are 
xccurately contrived for the moſt compendious and commodi- 
us folding up the Wings. 5 | | | 
(9) For the keeping the Body fleady and, upright in 
Flight, it generally holds true (if I miſtake not) that all 
ben nated Inſects bave Poiſes under the hinder Part of * 
heir Wings, but ſuch as have four Wings, or Wings with 
Elytra,. none. If one of the Poiſes be cut off, or one of 
e leſſer Auxiliary Wings, the Inſect will fly as if one Side 
b. 11 rerballanced the other, until it falleth on rhe Ground. 80 
both be cut off, they will fly awkwprdly and 2 
nanifeſting the Defect of ſome very neceſſary Part. Theſe 
Poiſes or Piontells axe, for the moſt Part, little Balls ſer at 
ie Top of a ſlender ea, which they can move evefy Way 
t Pleaſure. -.In ſome they ſtand alone, in others, (as in the 
hole Fleſp-Fly Tribe) tliey have little Covers or Shields 
der which they lie and move. The Uſe, no doubt, of 
ocdbeſe Poiſes, and Secondary leſſer Wings, is to poiſe the Bo- 
Soo, and to obviate all the Vacillations thereof in Flight, 
e El erving to the Inſect, as the long Pole loaden at the Ends 
lun ith Lead doth the Hope- dancer. F e | 
(10) As all the Parts of Animals are moved by the Help 
acecuf theſe ; ſo. there is no doubt but the minuteſt Anima 
rette ſuch like - Parts But the Muſcles and Tendons of ſome 
P out * larger Inſects, and ſome of the leſſer too, may be ſeen 
thoſ Vit ; * 
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370 Particular Motion of Infets. Book VIII. ( 
Things concur in minute Animals, even in the 
ſmalleſt Mite, yea the Animalcules, that (with- 
out good Microſcopes) eſcape our Sight, to con- 
ſider, I ſay, that thoſe minuteſt Animals have all 
the Joynts, Bones, Muſcles, Tendons and Nerves, 
neceſſary to that brisk and ſwift Motion that ma- 
ny of them have, is ſo ſtupendous a Piece of cu- 
rious Art (11), as plainly manifeſteth the Power 
and Wiſdom of the infinite Contriver'of thoſe ini- 
mitable Fineries. But having named thoſe mi- 
nute Animals, why ſhould I mention only any 
one Part of their Bodies, when we have in that 
little Compaſs a whole and compleat Body, as 
exquiſitely formed, and (as far our Scrutiny can 
poſſibly reach) as neatly. adorned as the * 


- 


" 4 


(11) The minute Curiofities "and inimitable Fineries, ob- 
ſervable in thoſe leſſer Animals, in which our beſt Micro- 
ſcopes diſeover no Botch, no rude ill made Work ( contra- 

to what is in all artificial Works of Man) do they not 
far mare deſerve our Admiration, than thoſe celebrated 
Pieces of humane Art? Such as the Cup made of à Pepper- 
Corn, by Oſwald Nerlinger, that held 1200 little Ivory Cups, 
all gilt on the Edges, and having each of them a Foot, 
and yet affording Room for 400 more, in the Epbem. Germ. 
T. I. Addend. — Obf. 13. Such alſo was Phaethon in a Ring, 

which Galen: thus reflects upon, when he ſpeaks of the Arr 
and Wiſdom of the Maker of Animals, particularly fuch as 
are ſmall, Quanto, ſaith he, ipſum mints fuerit, tanto ma- 
jorem admirationem tibi excitabit ; quod - declarant Opifices 
cum in corporibus parvis aliquid inſeulpant : cujus generis eff 
nod nuper quidam in | Annulo Phaetonta quatuor equis inve- 
um ſculpſit. Omnes enim equi frenum, os, & dentes - ante- 
riores babebant, &c. And then having taken Notice, that 

the Legs were no- bigger than thoſe of a Gnat, he ſhews 
that their Make did not come up to thoſe: of the Gnat, as 
alſo, ſaith he, Major adbuc alia quædam eſſe videtur artis ejus, 
qui Pulicem condidit, Lis atque Sapientia, quod, &c. Cum 
igitur Ars tanta in tam abjettis animalibus appareat. ——— 
quantam ejus Vim ac Sapientiam in pra ſtantioribus ineſſe pu- 
tabimus? Galen, de Uſ. Part. L. 17. c. 1. fin. c 


Chap. VI. Parts and Motion of Inſects. 371 
Animal. Let us conſider that there we have Eyes, 
Brain, a Mouth, a Stomach, Entrails, and eve- 


other Part of an Animal-Body, as well as Legs 
| Bid Feet ; and that all thoſe Parts have each of 
» Whcm their neceſſary Apparatus of Nerves, - of 
arious Muſcles ; and every other Part that other 
: nſects have; and that all is covered and guarded 


rith a well-made Tegument, beſet with Briſtles, 
xdorned with neat Imbrications, and many other 
ineries. And laſtly, let us conſider in how little 
(om paſs all this Art and Curioſity may lie, even 
a Body many Times leſs than a ſmall Grain of 
and (12), fo that the leaſt Drop of Water can 
ontain many of them, and afford them alſo ſuffi- 
ent Room to dance and frisk about (139). 

Having ſurvey'd as many of the Parts of In- 
ts as I care to take Notice of, I ſhall in the 
ext Place ſay ſomewhat of their State, and Cir- 
umſtances of Life. And here I ſhall take Notice 
nly of two Things, which have been only hin- 
d at before, but will deſerve more particular 
onſideration here, as being Acts of a wonderful 
aſtin&t, namely, Their Security of themſelves 
gainſt Winter; and their ſpecial Care of preſer- 


m. ing their Species. | 

\rt IM 

as 1 8 . WEE 3 SY 

14. >. For Lp "I bs 55:1 | 

ces WM (12) It will in ſome. Meaſure appear, how wonderfully 
eff nute ſome Microſcopical Animalcules are, by what 


lows in the next Note. But becauſe more particular Ex- 
les would be endleſs, I ſhall refer to the Obſervations 
wb Lenwenhock, and others, in the Philoſ. Tranſ. and 
lewhere. 


| (13) Ir is almoſt impoſſible, by Reaſon of their perpetual 
jus, Won, and changing Places, to count the Number of the 
un imalcules, in only a Drop of the green Scum upon Wa- 
— but I gueſs I have ſometimes ſeen not fewer than. 100 
pu- ng about in a Drop no bigger than a Pin's Head. But 

ch a Drop of Pepper-Water, a far greater Number ; 
12) Fe being much lefs than thoſe. © | | 
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The Sagacity of Inſects to ſecure themſelves 
6 againſt Winter. ' 


r is an extraordinary Act of Inſtin& and Sa 
Jgacity obſervable in the generality. of the In 
ſect-Tribe, that they all take Care to ſecure them 
ſelves, and provide againſt the Neceſſities ol 
Winter. That when the Diſtreſſes of Cold and 
Wet force them, they ſhould retire to warm and 
dry Places of Safety, is not ſtrange : but it is: 
prodigious Act of the infinite Conſervator's Care 
to enable ſome to live in a different Kind of In 
ſect- State; others to live, as without Action, { 
without Food; and others that act and eat, te 
lay up in Summer ſufficient Proviſions again 
the approaching Winter. Some, I ſay, live in 
different State. For having ſufficiently fed, nou: 
riſhed and bred up themſelves to the Perfectio 
of their Vermicular, Nympha State, in the Sum 
mer Months, they then retire to Places of Safety 
and there throw off their Nympha, and put o 
their Aurelia or Chryſalis-State for all the Winter 
in which there are no Occaſions for Food. This 
is the conſtant Method of many Families of thi 
„ + + 9, e 2 
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(.) It would be endleſs to enter into Particulars here, be ind | 
cauſe all the Papilionaceous, Fleſh, and Ichneumon-Fly Tribes 
and all others that undergo the Nympha and Aurelia- ſtate 
between that of the Egg and Mature-ftate; (which are ve!) 
numerous) appertain to this Note. For a Sample therefor 
only, I ſhall rake what ſome may think a mean one, but 
tenſidered, deſerves our Admiration, and that is the * 

| | | 5 To 


11, Chap: V. Inſects Security againſt Winter, 373 
hut there are others, and ſome of them in their 
I noſt perfect State too, that are able to ſubſiſt in 
Kind of Torpitude or Sleeping- State, without 
ny Food at all; by Reaſon as their is no Action, 
ſo no Waſte of Body, no Expence of Spirits, and 
therefore no need of Food (2). 1 1 
But for others that move and act, and need 
Food, it is a prodigious Inſtin& and Foreſight the 
Creator hath imprinted on them to lay up ſuffici- 
ent Food in Summer for the Winter's (3) Neceſſi- 
Io, 5 5 
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aty of the White.Butterfly Caterpillar, which having fed it 
elf its, due Time, then retires to Places of Security. I have ſeen 


N great Trains of them creeping up the Walls and Poſts of 
the next Houſes, where, with the Help of ſome Cobweb- 
In Mike Filaments, they hang themſelves: to the Ceilings, . and 
1, {(flther commodious Places, and then become pom. 7 in 


which State and Places they hang ſecure from Wet and Cold, 
tl the Spring and warmer Months, when they are tranſ- 
nitted into Butter-Flies. 


in (z) I chall not name any of the particular Species of In- 
non ects which live in this State, becauſe they are very nume- 
Hons, but only remark two Things obſervable in their Sa- 
U gscity in this Matter: x. That they are not driven by Streſs 
un Weather to their Retirement, but ſeem -as naturally. to 
fetyſhherake themſelves thereto, as other Animals do to reſt and 
t onifkep. For before the Approach of cold Weather, towards 


e End of Summer, we may ſee ſome Kinds of them flock- 
ng together in great Numbers within Doors (as Swallows 
o a little before they leave us) as 1: they were making 
rady for their Winter's Reſt. 2. That every Species be- 
kkes it ſelf to a proper convenient Receptacle ; ſome un- 
er the Waters to the Bottoms of Ponds; ſome under the 
Earth, below the, Frofts ; ſome under Timber, Stone, Ec. 
hing on the Ground; ſome into hollow Trees, or under the 
bark, or in the Wood; ſome into warm and dry Places; 
and ſome into dry alone, 3 | 5 
(3) There are not many Kinds that thus provide their 
food before-hand. The moſt remarkable, are the Ant and 
e Bee; concerning the firſt of which, Origen hath this Re- 
rk, viz. De ſolertia Formicarum, venture hyemi mature 
Mpicientium, ſibique invicem ſub onere feſſis ſuccurrentium ; 
aque fruges arroſas condunt, ne rurſus enaſcautur, ſed per 
| B b 3 | annum 
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ties and Occaſions. And it is very pretty to ſec 
with what unwearied Diligence all Hands are at 
work for that Purpoſe, all the 'warmer Months 
Of this the Holy Scripture it ſelf gives us an In 
ſtance in the An, calling that little Animal ex 
ceeding wiſe, Prov. 30. 24. And the Reaſon is, v. 25 
The Ants are a People not ſtrong, yet they prepare thei 
Meat in the Summer. And therefore Solomon ſend; 
the Sluggard to this litt! e contemptible Creature 
ro learn Wiſdom, Foreſight, Care and Diligence 
Prov. 6. 6, 7, 8. Go to the Ant, thou Sluggard, confi 
der her Ways, and be wiſe: which having no Guide 
Overſeer, or Ruler, provideth her Meat in the Summer 
and gathereth her Food in the Harveſl. 

To this Scriptural Example, give me leave te 
anticipate, and ſubjoyn an Obſervation of the far 
ther great Wiſdom of this little Creature ; and 
that is their unparallelled zzz4» , their Tender p 

neſs, Sagacity, and Diligence about thei v 
Yorng (4). Tis very diverting, as well as, ad 4 
mY OY |  mirabl ” 
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annum alimento ſint non ratiocinationem Formicarum in cauW 4 
a debemus credere, ſed almam matrem Naturam bruta quo c. 
que . fic ornantem, ut etiam minimis addat ſua quedam ingly i 
nia. Orig. cont, Celſ. L. 4. | ö 
But as for Waſps, Hornets, Humble-Bees, and other Mud E 
Bees, Veſpe Ichneumons, and divers others that carry in M- 
terials for Neſts and Food; this is only for the Service ol C 
their Generation, for hatching their Eggs, and nouriſhng 1 
their Young, not for Supplies in Winter; fer they all folfl $; 
ſake their Neſts towards Winter, and retire to other Qu: ir 
ters, living (I conceive) without Food all that Tim. V 
(4) Hos vermiculos [Formicarum Ova vulgo vocatos ] "We 
credibili ve & cura Formice educant, ſummamque dant gt by 
ram, ne vel tantillum, quod ſpectet eorum vermiculorum edi 
cationem atque nutritionem, omittant : quem in finem fl 
ſemper eoſdem ore Circumportant ſecum, ne ulla eos lædat 
juria. In muſæo meo nonnullas iſtius generis formicas W 
terra repleto concluſas cum Vermiculis iftis adſervabam * 1 
non ſine jucunditate ſpectabam, quo terra fieret in 2 


; * : | ; 
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mirable to ſee; with what Affection, and Care 
they carry about their Young in- their Mouths, 
how they expoſe themſelves to the greateſt Dan- 
gers, rather than leave their Young expoſed, or 
forſaken ; how they remove them from Place ro 
Place in their little Hills, ſometimes to this Part, 
ſometimes to that, for the Benefit of convenient 
Warmth, and proper Moiſture; and then again 
withdraw, - and -guard them againſt Rain, and 
Cold. Now that this great Wiſdom which the 
Scriptures attribute unto, and is diſcernable in 
this little Animal, is owing only to the Inſtin&, 
or Infuſions of the great Conſervator of the 
World, is evident, becauſe either this Wiſdom, 
Thought, and Forecaſt, is an Act of the Animal 

e ; it 


+ 


ccior ea profundius Formicas cum fœtibus ſuis prorepere: cum 
— „„ viſu Non erat, ag affectu, 
quanta ſolicitudine, quanta Emypyi omnem in eo collocarent ope- 
ram, ut fœtus ſuos ſicciore & tuto loco reponerent. Sæpius vidi, 
cum aliquot diebus _—_ carniſſent, atque cum e tantillo 
aquæ terram illam humectarem, e veſtigio a Formicis fatus 
ſuos eo loci fuiſſe allatos, quos ibi diſtincte conſpiciebam moveri 
atque ſugere humorem. Multoties fui conatus, ut eos Vermi- 
culos 2 educarem, at ſemper conatum fefellit eventus: neque 
ipſas Formicarum Nymphas alimenti jam non indigas unquam 
2 ipſis Formicis potui fotu artificiali excludere. J. Swammerd. 
Epilog. ad Hiſt. Inſect. p. 133. | Ft 

Sir Edward King, who- was very curious in examining the 
Generation of Ants, obſerves their great Care. and Diligence. 
1. About their Sperm, or true Eggs, which is a fine its 
Subſtance like Sugar, which they diligently gather together 
into an Heap when ſcattered; and on which thiy tis in 
Multitudes. (I ſuppoſe, by Way of Incubation.) 2. I have 
/obſerved, faith he, in Summer, that in the Morning they 
bring up thoſe of their Young (call'd Ant-Eggs) towards 
the Top of the Bank: So that you may from 10 in the Morn- 
ing, until 5 or 6 Afternoon, find them near the To 

for the moſt Part on the South-ſide the Bank. But tewards 
7 or 8 at Night, if it be cool, or likely, to rain, you may 
dig a Foot deep before you can find them. Philo ſ, Tranſ. No. 


23, or Lowthory's Abridg. V. 2. p. 7, and 9. | 
BK; a B b 4 (i), 
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It ſelf, or of ſome other Being that hath Wiſdom. 
But the Animal being arrational, tis impoſſible it 
can be it's qwn Act, but muſt be derived, or re- 
ceived from ſome wiſe Being. And who! What 
can that be, but the infinite Lord, Conſervator 


þ * 


and Governour of all the World? 5 


— ——— 
* 


, * «2 


Of the Care of [INSECTS about their YOUNG, 


F HE other notable Inſtin& IJ am to treat of, 
is the peculiar Art and Care of the Inſect- 
Tribe about the Preſervation of their Species 
Here I might ſpeak of many things, but I have 
occaſionally mentioned divers of them before, 

under ſome or other of the general Heads, 
and therefore ſhall fix only upon two things rela- 
ting to their ſpecial Art and care about the Pro- 
duction (1) of their Young, which have not been 
ſo particularly ſpoken to as they deſerve. - 
One thing is their ſingular providence for their 
Toung, in making or finding out ſuch proper 
Receptacles and Places for their Eggs and Seed, 
as that they may receive the Advantage of a ſuffi- 
cient Incubation, and that the Young, when pro- 
duced, may have the Benefit of proper and ſuffi- 
cient Food for their Nurture and Education, — 
,, ae brrs 340" hind 


_———. 


1 . ; J 
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(1). The Doctrine of as hg Generation, is at this 
Day fo ſufficiently exploded by all Learned Philoſophers, 
that 1 ſhall not enter the Diſpute, but take it for granted, 
that all Animals ſpring dein otfier Parent-Animals, If the 
eader hath any doubt about it, I refer him to Seigneur 

_ - Rec} de Gen. Inſect. and Mr, Rays Wiſd. of God, &c. p. 344 
5 See alſo before Book GE 14 Obs bn ones 374 
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ble to ſee with what Deligence and Care the ſeveral 
Species of Inſects lay up their Eggs or Sperm in 


their ſeveral proper Places; not all in the Waters, 


in Wood, or on Vegetables; but thoſe whoſe Subſi- 
ſtance is in the Waters, (2) in the Water; thoſe to 
whom Fleſh is a proper Food, in Fleſh (3); thoſe 


. — 


(2) It would be endleſs to ſpecify the various Species of 
Inſects, that have their Generation in the Waters. And 
therefore I ſhall only obſerve of them. 1. That their Eggs 
are always laid up with great Care, and in good order. 
And alſo, 2. Where proper and ſufficient Food is. 3. That 
in there Nympha-ſtate in the Waters, they have Parts pro- 
per for Food and Motion; and in many or moſt of them, 
very different from what they have in their Mature State 
a manifeſt Argument of the Creator's Wiſdom and Provi- 
dence. For an Inſtance, ſee Note 17. Po EY 

(3) As Seigneur Redi was one of the firſt that made it his 
Buſineſs to diſcard Anomalous Generation, ſo he tryed more 
Experiments relating to the Vermination of Serpents, Fleſh, 
Fiſh, putrified Vegetables, and in ſhort, whatever was . com- 
monly known to be the Nurſery of - Maggots, more I ſa 
probably, than any one hath done fince. And in all his 
Obſervations, he conſtantly found the Maggots to turn to 
Aureliæ, and theſe into Flies. But then ſaith, Dabitare cœ- 
pi, utrm omne hoc vermium in carne genus, ex ſolo Muſca- 
rum ſemine, an ex ipſis putrefactis carnibus oriretur, tantoque 
magis. confirmabar in hoc meo dubio, quanto in omnibus gene- 
rationibus — ſepins videram, in carnibus, antequam 
verminare inciperent, reſediſſe ejuſdem ſpeciei Muſcas, cujus 
propage poſtea naſcebatur. Upon this he tells us, he put Fiſh, 
Fleſh, G. into Pots, which he covered cloſe from the Flies 
with Paper, and afterwards (for the free Air ſake) with 
Lawn, whilſt other Pots were left open, with ſuch like 
Fleſh, c. in them; that the Flies were very eager to get 
into the covered Pots; and that they produced not one 
Tos when the open ones had many. Fr. Redi de Gener. 
nſett, | | 67d 7 55 


Among the Inſects that come from the Maggots he men- 
tions, he names Culices. Now from the moſt critical Obſer- 
vatians I have made, I never obſerved any ſort of Gnat to 
come from putrified Fleſh, Vegetables, or any other thing 
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to whom the Fruits (4) or Leaves of NN are 
| 4 e i 2 
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he taxeth with them. So that either he means by Culex, ſome 
Fly that we call not by the name of Gnat; or elſe their 
Gnats in Italy, vary in their Generation from ours in England, 
For among above zo, near 40 diſtinct Species of Gnats that 1 
have obſerved about the Place where I live, I never found any 
to lay their Eggs in Fleſh, Fiſh, &c, but the largeſt Sort called 
by Aldrovand, Culices maximi, by Swammerdam, Tipulæ ter- 
reſtres, lay their Eggs in Meadows, c. under the Graſs ; one 
of the larger middle Sort, in dead Beer, Yeaſt, &c. lying on 
the Tops, or in the Leaks of Beer-Barrels, &fc. and all the reſt 
(as far as ever I have obſerved) lay and hatch in the Waters, as 
in Note 17. | 0 i | 
The Generation of the Second of theſe being akin to ſome 
of the foregoing Inſtances, and a little out of the Way, 
may deſerve a Place here. This Gnat lays its Eggs ne 
in dead Beer, &#c. as I ſaid, and probably in Vinegar, and other 
ſuch Liquors, Some time after which, the Maggots are ſo nume- 
rous, that the whole Liquor ſtirreth as if it was alive; being full 
of Maggots, ſome larger, ſome ſmaller ; the larger are the OE 
ſpring of our Gnat, the ſmaller, of a ſmall dark coloured Fly 
tending to reddiſh ; frequent in Cellars, and ſuch obſcure Places. 
All theſe Maggots turn to Aureliæ, the larger of which, of a 
Tan- Colour, turn to our Gnat. This Gnat is of the unarmed 
Kind, having no Spear in its Mouth. Its Head is larger than of 
the common Gnats, a longer Neck, ſhore joynted Antenne, 
ſpotted Wings reaching beyond its ſlender Alvys ; it is through- 
out of a brown Colour, tending to red, eſpecially in the Female: 
The chief Difference between the Male and 'Female, is (as in 
other Gnats, yea moſt Inſects) the Male is leſs than the Female, 
and hath a ſlenderer Belly, and its Podex not (o ſharp as the 
Feigale's m. : : Ws 

(4) The Inſects that infeſt Fruits, are either of the Ichneu- 
mon-Hy kind, or Phalane. Plums; Peaſe, Nuts &c. produce 
ſome or other Ichneamon-Fly, That generated in the Plum is 
black of a middle-fize, its Body near A; Inch long, its Tail not 
much leſs, conſiſting of 3 Briſtles, wherewith it conveys its 
Eggs into Fruits: Its Antennæ, or Horns long, ſlender, recur- 
— ; its Belly longiſh, tapering ſmall towards the Thorax; 
Legs reddiſh ; Wings membranaceous, thin and tranſparent, in 
_ 4, which is one Characteriſtick of the Ichneumon- 
. The 
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tons excavated in the Mi 


Food are accordingly repoſited, ſome in this Fruit, 


: ſome on this Tree ( 5), ſome on that Plant (6), 


ſome 


* 


—— —_ _ 
* 


— 
> ** po : ns} . 


The Peaſe Ichneumon.Fly is very ſmall, Wings large, reach- 
ing beyond the Podex ; Antennæ long; Aluus ſhort, ſhaped 
like an Heart, with the Point towards the Anus; it walketh 
and flyeth ſlowly, No, Tail appears as in the former; but they 
have one lyeth hidden under the Belly, which they can 
at Pleaſure bend back to Pierce Peaſe when young and ten- 
der, and other Things alſo, as I have Reaſon to ſuſpect, hav- 
ns met with this (as indeed the former two) in divers Vege- 
tables. | 


| Pears and Apples 1 could never diſcover any Thing to breed 


in but only the leſſer Phalene, about & Inch long, whitiſh 
underneath ; greyiſh brown above (dappled with brown 
Spots, inclining to a dirty Red) all but about a third Part 
at the end of the Wings, which is not grey, but brown, 
elegantly ſtriped with wavey Lines of a Gold-colour, as if gilt; 
Its Head is ſmall, with a Tuft of whitiſh brown down in the 
Forehead; Antennæ ſmooth, maderately long. The Aurelia of 
this Moth is ſmall, of a yellowiſh brown. I know not what 


time they require for their Generation out of Boxes; but thoſe 


J laid up in Auguſt, did not become Moths before Zune follow- 


ing. | 

(5) There are many of the Phalele and Ichneumon-Fly 
Tribes, that have their Generatian on the Leaves, or other 
Parts of Trees and Shrubs, too many to be here reckoned up. 


The Oak hath many very beautiful Phalene, bred in its 


convolved Leaves, White, Green, Yellow, Brown ſpot 
ted prettily, and neatly 5 and many more beſides; 
and its Buds afford a Place for Caſes, and Balls of various 
Sorts, as ſhall be ſhewn hereafter; its Leaves expanded 


_. miniſter to the Germination of globular and other ſphæro- 


idal Balls, and flat Thecz, ſome like Hats, ſome like But- 

ddle, and divers other ſuch like. 
Repoſitories, all belonging to the [chnewmon-Fly kind. 
And not only the Oak but the Maple alſo, the White-thorn ; 
the Briar, Privet, and indeed almoſt every Tree, and 
Shrub. 3 OT 


(cc) And as Trees and Shrubs, fo Plants have their pecu- 
Jar Inſects. The White-Butterfly lays its varacious 


ſpring, on Cabbage-leaves; a very beautiful reddiſh ocella- 
980 _ Its _—_ voracious black Offspring of an horrid 


Aſpect, on the Leaves of Nettles ; as alſo dot a very _ 
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ſome on another, and another; but conſtantly 
the ſame Family on the ſame Tree, or Plant, the 
moſt agreeable to that Family. And as for others 
that require a conſtant and greater Degree of 
Warmth, they are accordingly provided by the 
Parent-Animal with ſome Place in or about the 


Body of other Animals; ſome in the Feathers of 
Birds (7); ſome in the Hair of Beaſts (8) ; ſome 


tC 


Mc 
_ — 


tiful ſmall greeniſh Ichneumon-Fly in Caſes on the Leaves 
of the ſame Plant: And to name no more (becauſe it would 
be endle6) the beautiful Ragævort- Moth, whoſe Upper- 
Wings are- brown, elegantly ſpoted with red, and Under- 
Wings are red, edged with brown; theſe, I ſay, provide 
or their beautiful golden-ring'd Eruce upon the Raghwort. 
lant. OTE | 5 | | 
(7) Many, if not moſt ſort of Birds, are infeſted with a 
diſtinct kind of Lice, very different from one another in 
Shape, Size, &c. For Figures and Difcriptions of them, I 
| ſhall refer to * Redi of Inſects. See alſo Mouffet, L. 
2. c. 23. Theſe Lice lay their Nits among the Feathers of 
the reſpective Birds, where they are hatched and nouriſhed : 
and as Ariſtotle faith, would deſtroy the Birds, particularly 
Pheaſants, If they did not duſt their Feathers. Loco infr. 
„„ 3 5 8 
(8) And as Birds, ſo the ſeveral ſorts of Beaſts have their 
eculiar ſorts of Lice; all diſtinct from the two Sorts infeſting 


an: Only the Aſs, they ſay, is ſree, becauſe our Saviour rode 


upon one, as ſome think; but I preſume it is rather from the 
' Paſſage in Pliny, L II. c. 33. or rather Arift. Hift, Animal. 
L. 3. c. 31. — — ſaith, Quibus pilus Vis non carent eodem 
[Pediculo] excepto Aſino, qui non Pediculo tantum, verum 


etiam Redivio immunis eſt. And a little before, ſpeaking of 


thoſe in Men, he ſhews what Conſtitutions are moſt ſubject 
to them, and inftanceth in Aleman the Poet, and Pberecydes 
Syrius that died of the Pthiriaſis, or Lowſy Diſeaſe. For 
which foul Diſtemper, if Medicines are deſired, Mouffet de 
. 262. may be conſulted, Who in the fame Page 
hath this Obſervation, Animadyerterunt noftrates —- 5; 
Aſores inſulas a tergo veliquerint, Pediculos confeſtim omnes 
iabeſtere atque ubi eas veviſerint, iterum innumeros_ alios 
ſubito oriri, Which Obſervation is confirmed by Dr. Stubbs. 


V. Lowth. Abridg. V. 3. p. 358. 0 
| 2 
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in the very Scales of Fiſhes (9); ſome in the 


Noſe (10) ; ſome in the Fleſh (11); yea ſome in 
FR the 


(9) Fiſhes, one would think, ſhould be free from Lice, 
by reaſon they live in the Waters, and are perpetually mo- 
ving in, and bruſhing through them: But yet they have 
their Sorts too. +. ET. 

| Beſides which, I have frequently found great Numbers of 
long flender Worms in the Stomachs 48d other Parts of 
Fiſh, particularly Cod. Fſh, eſpecially ſuch as are poor: 
Which Worms have worked themſelves deeply into the 
Coats and Fleſh, ſo that they could not eaſil be gotten out. 
So Ariftotle ſaith of ſome Fiſhes, Ballero & Jon Lumbri- 


12 


cus innaſcitur, qui debilitat, &c. Chalcis vitio infeſtatur diro, 


ut Pediculi ſub Branchiis innati quam multi interimant. Hiſt, 


An. E. . e. 206 


(i0) Of InſeRts bred in the Noſe of Animals, thoſe in the 


Noſtrils of Sheep are remarkable. I have my ſelf taken out 


not fewer at a time than 20 or 30 rough Maggots lying a- 
mong the Laminz of the Noſtrils. But I could never hatch 
any of them, and fo know not what Animal they proceed 
from: But I have no great doubt, they are of the [chnex- 
mon-FHy Kind; and not improbably of that with a long 
Tail, called Tyiſeta, whoſe three Briſtles ſeem very commo- 
dious for conveying its Eggs into deep Places. . 
25 a rough whitiſh Maggat, above 2 Inches 
within the Inteſtinum rectum of Horſes, firmly adhering 
thereto, that the hard Dung did not rub off. I never — 
wy them to Perfection, but ſuſpet the Side-Fly proceeds 
m it. 8 
- (tx) In the Backs of Cows in the Summer-Months, there 
are Maggots generated, which in Eſex we call Wornils - 
Which are firſt only a ſmall Knor in the Skin, and I ſuppoſe 
no other than an Egg laid there by Tome Inſet. By degrees 
theſe Knats grow bigger, and contain in them a Maggot, 
lying in a purulent Matter: they grow to be as large as the 
End of one's Finger, and may be ſqueezed out at a Hole 
they have always open: they are round and rough, and of 2 


dirty white, With my utmoſt Endeavours and Vigilance, I 


could never diſcover the Animal they turn into; bur as they are 


ſomewhat like, ſo may be the ſame as thoſe in the Note 


before. 3 5 
In Perſia there are very long ſlender Worms, bred in the Legs, 
and other Parts of Mens Bodies, 6 or 7 Yards long. n 

In Philoſ. Tranſ. Mr. Dent and Mr. Lewis relate divers 


Examples of Worms taken out of the Tongue, Gums, —_ | 
4 4 8 5 De Nias NY YE N Y and 
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D. Segero narru vit hoc. Anno 1676. chirurgus noſter Ant. Stat. 


* 7 ; * 
7 7 


2 U N : N "at % : 
1 2 \ 
(1 7 / 
; I 


382 Inſetts Care of their Dung. Book VIII. 


the very Bowels (12); and änmoſt Receſſes 


„* 1 * 3 
8 5 — 


and other Parts, by a Woman at Leiceſter, which they were 
Eye - witneſſes of. Theſe and divers others mentioned in 
the Tranſations, may be ſeen together in Mr. Lowthory's 
Abridg. Vol. z. p. 132. 1 5 7 a 
Caſp. Wendlandt. 


4 
* 


7 


4. 


| Narrat mihi vir fide dignus % 


| fe in Polonia puero cuidam ruſtico duorum annorum Vermict.. - 


lum album e palpebra extraxiſſe, . magnitudinis Eru. 
— Sinulem fere huic caſum mibi [$Schulzio] & 


lender, qui cuidam puero ex Aure extraxit Vermiculum talem, 
qualis in nucibus avellanis perforatis latitare ſolet, ſed paulo 
majorem, coloris albiſſimi; alteri minores 5 ejuſdem generis ſimi. 
liter ex Aure: Omnes aliquot horas. ſupervexerunt —— — Ver- 
miculos adbuc viventes oculis 27 vidimus. Ephem. Germ. 
T. 2. Obſ. 24. ubi Vermiculi Icon. Many other Inſtances 
may be met with in the ſame Tome. Obſ. 147, 148, 1542. 
- The Worms in Deer are mentioned often among ancient 
Writers. Arifole , faith Zxw'xnug; ror aeg Xu is off xapany 
— &c. 452 [Deer] all have live Worms in their Heads ; 
red under the Tongue, in a Cawity,near. the Vertebra on which 
the Head is placed; their Size not leſs than of the largeſt Mag- 
gots ; they are bred all together, in number about 20. Ariſtot. 
Hiſt. Animal. I. 2. c. 15. 4 


To theſe Examples may be added the Generation of the | 


Ichneumon-Fly in the Bodies of Caterpillars, and other Nym- 
phe of Inſects. In many of which that I have laid up to 
be hatched in Boxes, inſtead of Papilios, &c. as I expected, 
I have found a great number of - ſmall Ichneumon-Flies 


| whoſe Parent-Animal had wounded thoſe Nympbæ, and 


darred its Eggs into them, and ſo made them the Foſter- 
Mother of its Young. More particulars of this way of Ge- 
neration may be ſeen in the great Mr. Fr. Willughby's Ob- 
ſervations in Philoſ. Tranſ. No. 76. But concerning the far- 
ther Generation of this Inſe&, J have taken notice of other 
Particulars in other Places of theſe Notes. 5 5 

(12) The Animals ordinarily bred in the Stomach and 
Guts, are the three ſorts of Worms called Lati, Teretes, 
and Aſcarides ; concerning which it would be irkſome to 
ſpeak in particular, and there I ſhall - refer to Moufet, 
L. 2. c. 31, 32, 33. Dr. Tyſon's Anatomy of them in Mr. 
Lowthborp's Abridg, V. 3. p. 121, Seignior Redis Obſ. and 
others that have written of them, - © 1 


tl 
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the Bodies of Man and other Creatures 039; | 
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And not only Worms, but other Creatures alſo are ſaid 
to be found in the Stomach; Inſtances of which are ſo in- 
numerable, that I ſhall only ſelect a few related by Per- 
ſons of the beſt Credit. And firſt of all, by ſome of our 
own Country-men, Dr. Lifter (whoſe Credit and Judgment 
will hardly be queſtioned) gives an Account of true Cater- 
pillers, vomited up by a Boy of nine Years old; and ano- 
ther odd Animal by a poor Man. Mr. Feſſop (another very 
judicious, curious and ingenious Gentleman) ſaw Hexapods 
vomited up r a Girl; which Hexapods lived and fed for 5 
Weeks. See Lowth, ib. p. 135. EO | 

And as to Foreigners, it is a very ſtrange Story (but at- 
teſted by Perſons oß great Repute) of Catharina Geileria, 
that died in Feb. 1662, in the Hoſpital of Altenburg, in Ger- 
many, who for 20 Years voided by Vomit and Stool, Toads 
and Lizards, &c. Epbemer. Germ. J. 1. Obſ. 103. See alſo 
the 109. Obſervation of a Kitten bred in the Stomach, and 
vomited up; of Whelps alſo, and other Animals, bred in 
like manner. But I fear a Stretch of Fancy might help in 
ſome of thoſe laſt Inſtances, in thoſe Days when ſpontane- 

ous. Generation was held, when the Philoſophers ſeem. to 
have more ſlightly examined ſuch Appearances than now 

If they do. But for the breeding of Frogs or Toads, or La- 

' WH certe.. Aguatice in the Stomach, when their Spawn happen- 
eth to. be drank, there is a Story in the zd Tome of the 

Ephem. Germ. Obſ. 56. that favours it; wiz. In the Year 

1667. A Butchers Man going to buy ſome Lambs in the 

N Spring, being thirſty, drank greedily of ſome ſtanding Water. 

7 which. a while after, cauſed great Pains in his Stomach, which 

| grew worſe and worſe, and ended in dangerous Symptoms. At 
laſt he thought ſomewhat was alive in his Stomach, and af- 

8 ter that, vomited up three live Toads; and ſo recovered bis 

n OG EE EE SRI | „ 

; Such another Story, Dr. Sorbait tells, and avoucheth it 

T ſeen with his own Eyes, of one that had a Toad came out 

of an Abſceſs, which came upon drinking foul Water, Ob. 

. | wo | | 

(13) Not only in the Guts, and in the Fleſh, but in many 

other Parts of the Bedy Worms have been diſcovered. One 

was voided by Urine, by Mr. Mat. Milford, ſuppoſed to 
have come from the Kidneys. Lowth, ib, p. 135. More ſuch 

Examples , Moufet tells of, ibid. So the Vermes Cucurbitini 

| te very common in the Veſſels in Sheeps Livers; and Dr. © 

⁵»;— 21 
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384 TInſeits Care of their Young. Book VIII. 
And as for others to whom none of theſe Methods 
are proper, but make themſelves Neſts by Perfo- 
rations in the Earth, in Wood, or Combs they 
build, or ſuch like Ways, tis admirable to ſee 
with what Labour and Care they carry in, and 
ſeal up Proviſions that ſerve both for the Producti- 

3 on 
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Liſter tells of them, found in the Kidney of a Dog, and 
thinks that the Snakes and Toads, c. ſaid to be found in 
Animals Bodies, may be nothing elſe. Lowth, ib. p. 120, 
Nay, more than all this: In Dr. Bern. Verzaſcha's 6th Ob- 
ſervation, there are divers Inſtances -of Worms bred in the 
Brain of Man. One, a Patient of his, troubled with a vi- 
olent Headach, and an itching about the Noſtrils, and fre- 
quent Sneezing; with the uſe of à ſneezing-Powder, 
Vvoided a Worm, with a great deab ef Snot from his Noſe, 
A like Inſtance he gives from Bartholine, of a Worm void- 
ed from the Noſe of O. W. which he gueſſeth was the fa. 
mous Olaus Wormius: Another, from a Country Woman 
of Diet marſo; and others in Tulpius, F. Hildanus, Schen. 
ckius, &c. Theſe Worms he thinks are undoubtedly bred 
in the Brain: But what way they can come from thence, | 
ean't tell. Wherefore I rather think, they are ſuch Worms 
as are mentioned in Note 10, and even that Worm that 
was actually found in the Brain of the Paris Girl (when 
opened) I 22 be laid in the Laminæ of the No- 
ſtrils, by ſome of the Itebneumon, or other Inſect- Kind, and 


4 might gnaw its way into the Brain through the Os ovibri- 


forme, Of this he tells us from Bartholine, Tandem cum 
. tabida obiiſſet, ſtatim aperto cranio preſentes Medici totam 
eerebelli ſubſtantiam qua ad dextrum vergit a reliquo corpore 
ſejunctam, nigraque tunica involutam deprebenderunt: bac 
t.unica rupta latentem Vermem vioum & pileſum duobus pun. 
ckis ſplendidis loco. oeulorum prodidit, ejuſdem fere molis cum 
Feliqua Cerebri portione, qui duarum horarum ſpacio ſupervixit, 
B. Verzaſ. Obſ. Medicæ p. 16. I _ 2 
Hildanus tells us ſuch another Story, 'viz. Filius Theod, 
auſt der Roulen Avunculi mei diuturno vexabatur dolore copi- 


715. Deinde febricula & ſternutatione exorta, ruptus 


eſt Abſceſſus circa os cribroſum — E Vermis prorepſit. By 
is Figure of it, the Maggot was an Inch long, and full of 
Briſtles. Fabri Hildan. Cent. 1. bt. 

'Galenus Mienus (Phyſician to the Princ. Ful. & Cleve) he 
fanh, told him, that he had at divers times found Worms 
in the Gall-bladder in Perſons he had opened at PR 


- 


18. ib, Obſ. Co. 


: 
( 
: 


dorp 
(4) 


Chap. VI. Inſe&#s Care of their Jung. 385 
on of their Young, as alſo for their Food and 
Nurture when produced (14). TY 
The other Piece of remarkable Art and Care 
about the Production of their Young, 1s their 
Curiofity and Neatneſs in repoſiting their Eggs, 
and in their Nidi fication. 7 
As to the firſt of which, we may obſerve that 
great Curioſity, and nice Order is generally ob- 
ſerved by them in this matter. You ſhall always 
ſee their Eggs laid carefully and commodiouſly 
up (15); when upon the Leaves of Vegetables, 
or other Material on Land, always glued thereon 
with Care with one certain End lowermoſt, and 
with handſom juxta Poſitions (16). Or if in the 
Waters in neat and beautiful Rows oftentimes, 
in that ſpermatick Gelatine Matter in which they 
are repoſited, and that Matter carefully tied and 
faſtned in the Waters to prevent its Diſſipation 
(17), or if made to float, ſo carefully ſpread and 
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(14) See before Book g. Chap. 13. Note 2. | 
(15) Some Inſects lay up their Eggs in Cluſters, as in 
Holes of Fleſh, and ſuch Places, where it is neceſſary they 
ſhould be crowded together ; which, no Queſtion, prevents 
their being roo much dried up in dry Places, and' promotes 

their hatching. Bur, | | 
(16) As for ſuch as are not to be cluſtered up, great or- 
der is uſed, I have ſeen upon the Poſt and Sides of Win- 
dows, little round Eggs reſembling ſmall Pearl, which 
produced ſmall hairy 3 that were very neatly 
and orderly laid. And to name no more, the White Bui- 
terfly lays its neat Eggs on the Cabbage Leaves in good or- 
der, always gluing one certain End * the Egg to the Leaf. 
{ call them neat s, becauſe if we view * in a Mi- 
croſcope, we ſhall find them very curiouſly turrowed, and 
handſomely made and adorned. | | | 
(17) By reaſon it would be endleſs to ep 


) By 7 the various 
Generation of Inſects in the Waters, I ſhall 


theretore (be- 


auſe it is little obſerved) take Pliny's Inſtance of the Gnat, 
„ mean and concemned Animal, but a notable Inftance k 
Nature's Work, as he faith. - | TR | 
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386 Inſefts Care of their Toung. Book. VIII. 
The firſt thing conſiderable in the Generation of this 
Inſect is (for the ſize of the Animal) its vaſt Spawn, being 
ſome of them above an Inch long, and half a quarter dia- 
meter; made to float in the Waters, and tied to ſome Stick, 
Stone, or other fix d thing in the Waters, by a ſmall Stem, 
or Stalk. In this . gelatine, tranſparent Spawn the Eggs are 
_ neatly laid; in ſome Spawns in a fingle, in ſome in a dou- 
ble ſpiral Line, running round frem end to end, as in Fig. 
9, and 10; and in ſome tranſverſiy, as Fig. 89. | 
When the Fggs are by the Heat of the Sun, and Warmth 
of the Seaſon hatched into ſmall Maggots, theſe Maggots 
deſcend to the bottom, and by means ot ſome of the gela- 
tine Matter of the Spawn (which they take along with 
them) they ſtick to Stones and other Bodies at the bottom, 
and there make themſelves little Caſes or Cells, which they 
creep into, and out of at Plcaſure, until they are arrived 
to a more mature Nypha-ſtate, and can ſwim about here 
and there to ſeek for what Food they have occaſion for: 
at which time, they are a kind of Red-worms above half 
an Inch long, as in Fig. 11. 1 N 
Thus far this mean Inſect is a good Inſtance of the di- 
vine Providence towards it. But if we farther conſider and 
compare the three States it undergoes after it is hatched, 
we ſhall find yet ee Signals of the Creator's Manage- 
ment, even in theſe meaneſt of Creatures. The three States 
x | I mean, are its NymphaVermiculzr State, its Aurelia, and 
| Mature-State, all as different as to Shape and Accoutre- 
ments, as if the Inſet was three different Animals. In its 
Vermicular-State, it is a Red-Maggot, as 1 faid, and hath 
a Mouth and other Parts accommodated to Food: In its 
Aurelia. State it hath: no ſuch Parts, becauſe it. then ſubſiſts 
without Focd ; but in its Mature, Gnat-State, it hath 2 
curious well made Spear to- wound and ſuck the Blood of M N 
other Animals. In its Vermicular. State, it hath a long MW ©, 
Worm-like Body, and ſomething analogous to Fins or Fea- 
" thers, ſtanding ere& near its Tail, and running parallel 
with the Body, by means of which reſiſting the Waters, to 
it is enabled to ſwim about by Curvations, or flapping its 
Body fide-ways this way and that, as in Fig. 122 on 
But in its Aurelia-State, it hath a quite different Body, 2 
with a Club-Head (in which the Head, Thorax, and Wings ſel 
of the Gnat are inclcſed) a {lender Aluus, and a neat ff¹¹ν ! Pla 
Tail, ſtanding at right angles with the Body, quite con- we 
trary to What it was before; by which means, inſtead of _ 
eaſy flapping ſide- ways, it ſwims by rapid, brisk Jirks, the quite I the 
contrary way: as is in ſome meaſure repreſented in Fig. 13. thi, 
But when it becomes a Gnat, no finny Tail, no Club-Head, I 5, 
but all is made in the moſt accurate manner for Flight and one 
5g Metion in the Air, as before it was for the Waters. (18) 
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Chap. VI. Nidification of Inſects. 387 
poiſed, as to Swim about with all poſſible Artifice. 
And as to their other Faculty, that of Nidifica- 
tion, whether it be exerted by boring the Earth 
or Wood, or building themſelves Cells (18) or, 
ſpinning and weaving themſelves Caſes and Webs, 
it is all a wonderful Faculty of thoſe poor little 
Animals, whether we conſider their Parts where- 
with they work, or their Work it ſelf. Thus 
thoſe who perforate the Earth, Wood, or ſuch 
like, they have their Legs, Feet, Mouth, yea, 
and whole Body accommodated to that Service; 
their Mouth exactly formed to gnaw thoſe hand- 
ſome round. Holes, their Feet as well made to 
{ſcratch and bore (19) and their Body handſome- 
ly turned and fitted to follow. But for ſuch as 
build or ſpin themſelves Neſts, their Art juſtly 
bids Defiance to the moſt ingenious Artiſt among 
Men, ſo much as tolerably to copy the nice Geo- 
metrical Combs of ſome (zo), the earthen Cells 
of others, or the Webs, Nets and Caſes (21) wo- 
Z "0 ven 
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(18) See Book 4. Chap. 13. Notes 12, 13. | | 
(19) Thus the Mouths and other parts of the [chneumon- 
Waſps in Book 4. Cha. 13. Note 2. So the Feet of the Gryl- 
lotalpa, ibid. Note 17. „ {ITS 

(20) See the laſt cited Places, Note 13. : 

(21) Of the textrine Art of the Spider, and its Parts ſerving . 
to that Purpoſe, ſee the laſt cited Place, Note 21. 

Beſides theſe, Caterpillars, and divers other Inſe&s, can 
omit Threads, or Webs for their uſe. In this their Nympha- 
ftate, they ſecure themſelves from falling, and let them- 
ſelves down from the Boughs of Trees, and other high 
Places, with one of theſe Threads. And in the Caſes they 
weave, "they ſecure themſelves in their Aurelia. ſtate. 

And not only the Offspring of the Phalena-Tribe, but 
there are ſome of the [chneumon-Fly kind alſo, endowed with 
this textrine Art, Of theſe I have met with two ſorts : one that 
ſpun a Milk white, long, round filken Web, as big as the top of 


ones Finger, woven round Bents, Stalks of Ribwort, Ec. in 
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388 MNidification of Inſefts. Book VIII. 
ven by others. And here that natural Glue (22) 
which their Bodies afford ſome of them to conſo- 


1idate their Work, and combine its Materials to- 
gether, and which in others can be darted out at 


Pleaſure, and ſpun and woven by them into ſilk- 
en Balls (23) or Webs, I ſay, this ſo peculiar, ſo 
ſerviceable a Material, together with the curious 
Structure of all Parts miniſtring to this textrine 
Power, as mean a Buſineſs as it may ſeem, is ſuch 
75 


ny . — FY — 


Meadows. The other is a lump of many yellow, ſilken 
Caſes, flicking confuſedly together on Poſts, under Cole- 
worts, c. Theſe Webs contain in them, ſmall whitiſh 


Magegots ; which turn to a ſmall black Ichnenmon-Fly, with 
long. Capillary Antennæ; Tan- coloured Legs; long Wangs 


reachiag beyond their Body, with a black Spot near the 
middle; the Alvas, like an Heart; and in ſome, a ſmall 
ſetaceous Tail. Some ot theſe Flies were of a ſhining beau- 
tiful green Colour, I could not perceive any difference, 
at leaſt, not ſpecifical, between the Flies coming from 
theſe two Productions. 5 . 

(22) 1 have often admired how Waſps, Hornets, Ichneu- 
mon Maſps, and other Inſects that gather dry Materials for 
building their Neſts, have found a proper matter to cement, 
and glue their Combs, and line their Cells; which we 
find always ſufficiently context and firm. But in all pro- 
bability, this uſeſul Materia! is in their own Bodies; as 
tis in the Tinea veſtivora, Cadew Worm, and divers others. 


Goedart obſerves of his Erurca, Num. 20. 6. that fed upon 
Sallow-leaves, that hec pulveris aut arenæ iuſtar commi- 


nuit, ac pituitoſo quodam ſui corporis ſucco ita maceravit, ut 
inde accommodatum ſubeunde mutationi inſtanti locum ſibi 
exſtruxerit., Domuncula bæc a communi Salicum ligno nibil 
differre videbatur, niſs quod longe eſſet durior, adeo ut cultro 
vix diſrumpi poſſet. | | 3 

(23) An ingenious Gentlewoman of my Acquaintance, Wife 


to a learned Phyſician, taking much Pleaſure to keep Silk 


Worms, had once the Curioſity to draw out one of the oval Ca- 
ſes, which the Silk-Worm Spins —— into all the Silken Wire it 
was made up of, which to the great Wonder as well of her 
Husband, as her ſelf, — appeared to be, by meaſire, 4 
great deal above 300 Yards, and yet weighed but two Grains, 
and an half. Boyl Subtil. of Effluy, ch. 2. 
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Chap. VI. Nidification of Inſects. 389 
as may juſtly be accounted among the noble De- 
ſigns and Works of the infinite Creator and Con- 

ſervator of the World. | 
In the laſt Place, there is another prodigious 
Faculty, Art, Cunning, or what ſhall I call it? 
that others of thoſe little Animals have to make 
even Nature it ſelf ſerviceable to their Purpoſe, 
and that is the making the Vegetationand Growth 
of Trees and Plants, the very Means of the build- 
ing of their little Neſts and Cells (24); ſuch 
as 


A 
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(24) Since my penning this, I have met with the moſt 
ſagacious Malpight's Account of Galli, & and find his Deſ- 
criptions to be exceedingly accurate and true, having traced 
my {elf many of the Productions he hath mentioned. But I find 
Italy and Sicily (his Book de Gallis being publiſhed long after 
he was made Profeſſor of Meſſina) more luxuriant in ſuch | 
Productions than England, at leaſt, than the Parts about 
Upminſter (where I live) are. For many, it not moſt of thoſe 
about us, are taken Notice of by him, and ſeveral others beſides 
that I never met with; although I have as critically obſer- 
ved all the Excreſcences, and other morbid Tumors of Vege- 
tables, as is almoſt poſſible, and do believe that few of them 
have eſcaped me. 2H | 

As to x Method how thoſe Galls and Balls are produced, 
the moſt ſimple, and conſequently the moſt eaſy to be accounted 
for, is that in the Gems of Oak, which may be called Squamous- 
Oak-Cones. Capitula ſquamata, in Malpight, Whoſe Deſcrip- 
tion not exactly anſwering our Enaliſp- Cones in divers Reſpects, 
ſhall therefore paſs his by, and ſhew only what I have obſer- 
ved my ſelf concerning them. 

Theſe Cones are, 1a outwagd Appearance, perfectly like 
the Gems, only vaſtly bigger; and indeed they are no other 
than the Gems, encreaſed in Bigneſs, which naturally ought _ 
to be puſhed out in Length: The Cauſe of which Obſtru- 
ction of the Vegetation is this, into the very Heart of the 
young tender Gem or Bud (which begins ro be turgid in 
Fune, and to ſhoot towards the latter end of that Month, 
or beginning of the next; into this 1 ſay) the Parent-In- 
ſect 3 one or more Eggs, and not perhaps without 
ſome venemous Ichor therewith. This Egg ſoon becomes 
2 Maggot, which eats it = a little Cell in the very Heart 
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390 . Nidification of Inſefs. Book VIII. 
as are the Galls and Balls found'on the Leaves and 
Branches of divers Vegetables, ſuch as the Oak; 
the Willow (25), the Briar, and ſome others. 

. „ 
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or Pith of the Gem, which is the Rudiment of the Branch, 


together with its Leaves and Fruit, as ſhall be hereafter 
ſhewn. The Branch being thus wholly deſtroyed, or at leaſt 
its Vegetation being obſtructed, the Sap that was to nouriſh 
it, is diverted to the remaining Parts of the Bud, which 
are only the ſcaly Teguments; which by theſe Means grow 
large and flouriſhing, and become a — to the Inſect- 
Caſe, as betore they were to the tender Branch and its Appen- 
- dage. | 
The Caſe lying within this Cone is at firſt but ſmall, as the 
Maggot included in it is, but by Degrees, as the Maggot in- 
creaſeth, ſo it grows bigger to about the Size of a large 
White-Pea, long and round, reſembling the Shape of a ſmall 
Acorn. Bt 
The Inſe# it ſelf, is (according to the modern Inſectolo- 
pers) of the Ichneumon-Fly kind; with four Membranaceous 
ings, reaching a little beyond the Body, articulated Horns, 
a large Thorax, bigger than the Belly; the Belly ſhort and 
conical; much like the Heart of Animals: The Legs partly 
whitiſh, partly black. The Length of the Body from Head 
to Tail, about of an Inch; its Colour, a very beautiful 
ſhining Green, in ſome tending to a dark copper Colour. 
Figures both of the Cones, Caſes, and Inſects, may be ſeen 
among Malpighi's Guts of Galls, Tab. 13. and Tab. 20. Fig. 
72; which Fig. 72. exhibits well enough ſome others of 


the Gall. Inſects, but its Thorax is ſomewhat too ſhort for 


ours. 

(25) Not only the Willow, and ſome other Trees, but 
Plants alſo, as Nettles, Ground. Iuy, &c. have Caſes produ- 
ced on their Leaves, by the Injection of the Eggs of an 
| Tchneumon-.Fly. I have obſerved thoſe Cafes always to grow 
in, or: adjoyning to ſome Rib of the Leaf, and their Pro- 

duction 1 conceive to be thus, viz. The Parent-Inſe&, with 
its ſtiff ſetaceous Tail, terebrates the Rib of the Leaf, when 
tender, and makes Way for its Egg into the very Pith or 
Heart thereof, and probably lays in therewith, 2 pro- 
er ** of its Body, to pervert the regular Vegetation of 
it. From this Wound: ariſes a ſmall Bere ence, which 


(when the Egg is hatched into a Maggot) grows bigger and 
bigger as the Maggot increaſes, ſwelling on each Side — | 
* e e F . Cx TI ea 
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Chap. VI. Nidification of Inſects- 391 
Now this is ſo peculiar an Artifice, and ſo far 
out of the Reach of any mortal Underſtanding, 
Wit, or Power, that if we conſider the Matter, 
with ſome of its Circumſtances, we muſt needs 
perceive manifeſt Deſign, and that there. is the 
Concurrence of {ome great and wiſe Being, that 
hath from the Beginning taken Care of, and pro- 
vided for the Animal's good : For which Reaſon, 
as mean as the Inſtance may ſeem, I might be ex- 
cuſed, if I ſhould enlarge upon irs Particulars. 
But two or three Hints ſhall ſuffice. 

In the firſt Place 'tis cerrain that the Formation 
of thoſe Caſes and Balls is quite beyond the cun- 
ning of the Anjmal it ſelf; but it is in the Act part- 
ly of the Vegetable, and partly of ſome Virulen- 
cy, or what ſhall I call it, in the Juyce, or Egg 
or both repoſited on the Vegetable by the Parent- 
Animal (26). And as this Virulency is various 
| | accor- 


Leaf between the two Membranes, and extending it ſelf into 
the parenchymous Part thereof, until it is grown as big as two 
Grains of Wheat. In this Caſe, lies a Gl white rough Mag- 
got, Which turns to an Aurelia, and afterwards to a very beau- 
titul green ſmall [chneumon.Fly. : 
(26) What J ſuſpected my ſelf, I find confirmed by Mal- 
ight, who in his exact and true Deſcription of the Fly bred in 
the Oaken Galls, ſaith, Non ſat fuit nature tam miro arti ficio 
Terebram, ' ſeu Limam condidiſſe; ſed inflifto vulnere, vel exci- 
tato foramine infundendum exinde liquorem intra Terebram 
condidit : quare fracta per tranſverſam muſcarum terebra fre- 
quentiſſi me, vitente animali, guttæ aliquot diaphani humoris 
efluunt. And a little after, he confirms by ocular Obſervation, 
what he imagin'd before, viz. Semel 22 Funii finem vidi 
Muſcam, qualem ſuperius delineayi, inſidenteni quercinæ gem- 
ma, adbuc germinanti; hærebat etenim foliolo ſtabili ab apice 
hiantis gemmæ erumpenti ; & convulſo in arcum corpore, tere- 
bram evaginabat, ipſamque tenſam immittebat; & tume- 
facto ventre circa terebræ radicem tumorem exitabat, quem in- 
ter polatis vicibus remittebat. In folio igitur, avulſa Muſca, 
minima & diapbana reperii ejecta eva, ſimillima tis, que adbus 
in tubis ſupererant. Non licuit iterum idem admirari ſdefta- 


culum, &c. : 
| | Cc4 - Some. 
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according to the Difference of its Animal, ſo is 
the Form and Texture of the Caſes and Balls ex- 
cited thereby ; ſome being hard Shells (27), ſome 
tender Balls (28), ſome Scaly-(29), ſome 2 
| mo my 30), 
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Somewhat like this which Malpight faw, I had the good 


Fortune to ſee my ſelf once fome Years ago: And that was, the 


beautiful ſhining Oak-Ball Ichneumon ſtrike its Terebra into an 
Oak-Apple divers times, no doubt to lay its Eggs therein. And 
herce I apprehend we ſee many Vermicles towards the Outſide 
of many of the Oak-Apples, which I gueſs were not what the 
Primitive Inſects laid up in the Gem, from which the Oak-Apple 
had its Riſe , but ſome other ſupervenient, additional Inſekb, 
25 in after the Apple was grown, and whilſt it was tender and 
O ; > : * 8 
(27) The Aleppo-Galls, wherewith we make Ink, may be 
reckoned of this Number, being hard, and no other than Caſes 
of Inſects vh ch are bred in them; who when come to Matu- 
rity, gnaw their way out of them; which is the Cauſe of 
thoſe little Holes obſervable in them. Ot the Inſects bred 
in them, ſee Philoſ. Tranſact. No. 245. Of this Number alſo 
are thoſe little ſmooth Caſes, as big as large Pepper-Corns, 
growing cloſe to the Ribs under Oaken-Leaves, * 
t flattiſn; at firſt touched with a bluſhing Red, aſter- 
wards growing brown; hollow within, and an hard thin 
Shell without. In this lieth commonly a rough white Maggot, 
which becomes a little long winged, black Ichneumon-Fly, 
that eats a little Hole in the Side of the Gall, and fo gets 
out. | ES; „„ 
16550 For a Sample of the tender Balls, I ſhall chooſe the 
obous Ball, as round and ſome as big as ſmall] Mugket- 
Bullets, growing cloſe to the Ribs, under Oaken-Leaves, 
ot a greenth vellowith Colour, with a bluſh of Red ; their 
Skin {mooth, with frequent Riſings therein. Inwardly the 
are very loft and ſpongy ; ang in the very Center is a Caſe 
with a white Maggot . Sears, which becomes an Ichneumon- 
Fly, not much unlike the laſt, As to this Gall, there is 
one Thing I have obſerved ſomewhat peculiar, and I may 
ſay ag mm and that 1s, that the F y lies all the Winter 
in theie Balls in its Infantile-ſtate, and comes not to its 
Maturity till the following Spring. In the Autumn and 
Vu inter theſe Balls fall down with their Leaves to the 


* 


Ground, and the Inſect incloſed in them is there fenced 


againſt the Winter Froſts, partly by other Leaves falling 
8 | | * pretty 
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(30), ſome Hairy (31), ſome Long, ſome Round, 
3 | RE... ſome 


1 


pretty thick upon them, and eſpecially by the thick Pa- 
pre h Spongy Walls, afforded by the Galls them- 
elves. . | ——: os | 
Another Sample ſhall be the large Oak-Balls, called 
Oak- Apples, growing in the Place of the Buds, whoſe Ge- 
neration, Vegetation and Figure, may be ſeen in Malpig. 
de Gallis, p. 24. and Tab. 10. Fig. 33, &c. Out of theſe 
Galls, he ſaith various Species of Flies come, but he names 
only two, and they are the only two I ever ſaw come out 
of them: Frequenter (faith he) ſubnigre ſunt muſce brevi 
munite terebra. Inter has alique obſervantur aureæ, levi vi- 
ridis tinctura ſuffuſe, oblonga pollentes terrebra. Theſe two 
differently coloured Flies, I take to be no other than Male 
and Female of the ſame Species. I have not obſerved Tails 
(which are their Terebre) in all, as Malpighi ſeems to in- 
timate :. Perhaps they were hid in their Thece, and I could 


not diſcover them: But I rather think there were none, 


and that thoſe were the Males : But in others, I have ob- 
ſerved Jong recurvous Tails, 3 than their whole Bodies. 
And theſe I take to be the Females. And in the Oak- Apples 
themſelves, I have ſeen the Aureliæ, ſome with, ſome with- 
out Tails. And I muſt confeſs, twas not without Admi- 
ration as well as Pleaſure, that I have ſeen with what exact 


Neatneſs and Artifice, the Tail hath been wrapt about the 


Aurelia, whereby it is ſecured from either annoying the 

Inſect, or being hurt it ſelf. | | 
(29) See before Note 24. | | 

Go) As in the preceding Note. | 3 

(31) Of the rough or hairy Excreſcences, thoſe on the 


| Briar, or Dog-Roſe, are a good Inſtance. Theſe Spongiolæ 


villoſæ, as Mr. Ray, Galla ramoſe as Dr. Malpighi, calls them, 
are thus accounted for by the latter; Ex copioſis relictis ovis 
ita turbatur afiuens [Rubi] ſuccus, ut firumoſa fiant com- 
Mura tubercula ſimul confuſe congeſta, que utriculorum ſerie- 
bus, & fibrarum implicatione contexta, ramoſas propagines 


. germinant, ita ut minima quaſi ſilua appareat. QOuzalibet 


propago ramos, hinc inde villoſos edit. Hinc inde pili pariter 
erumpunt, &c. | 3 | | 

Theſe Balls are a ſafe Repoſitory to the Inſect all the 
Winter in its Vermicular-State. For the Eggs laid up, and 
hatched the Summer before, do not come to mature Inſects 
until the Spring following, as Mr. Ray rightly obſerves in 
Cat: Cl. 1 | As 


nf : S 
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ſome Conical, c. (3 2) And in the laſt Place, 
let us add, That thoſe Species of Inſects are all 


endowed with peculiar and exactly made Parts 
for this Service, to bore and pierce the Vegetable, 


and to reach and inje& their Eggs and Juice into 


the tender Parts thereof. 


— * * 


The CONCLUSION, 


Nb nov theſe things being ſeriouſly conſide- 
Tr red, what leſs can be concluded than that there 
is manifeſt Deſign and Forecaſt in this Caſe, and 

| 5 | that 


As to the Inſects themlelves, they are manifeſtly Ichneu- 


mon. Flies, having four Wings, their Alvus thick and large 
towards the Tail; and tapering up till it is ſmall and flen. 
der at its ſetting on to the Thorax. But the Alvi or Bellies 


are not alike in all, though coloured alike. In ſome they 


are as is now deſcribed, and longer, without Terebre, or 
Tails ; in ſome ſhorter with Tails : And in ſome yet ſhor- 
ter, and thick, like the Belly of the Ant, or the Heart of 
Animals, as in thoſe before, Note 24. But. for a farther De- 
ſcription of them, I ſhall refer to Mr. Ray Cat. Plant. circa 
Cantab. under Roſa ſylveſt. - | 


(32) It being an Inſtance ſomewhat out of the way, I 
ſhall pitch upon it for an Example here, viz. The gouty 
Swellings in the Body, and the Branches of the Blackberry- 
Buſh ; of which Malpighi hath given us two good Cuts in 
Tab. 17. Fg. 62. The Cauſe cf theſe is el 
Eggs in Inſects laid in, whilſt the Shoot is young and ten- 
der, as far as the Pith, and in ſome Places not fo deep: 
Which for the Reaſons before mentioned, makes the young 
Shoots tumity, and grow knotty and gouty, | 

The Inſe& that comes from hence is of the former Tribe, 
a ſmall ſhining black Ichneumon-Fly, about a tenth of an 
Inch long; with joynted red capillary Horns, four long 
Wings, reaching beyond the Body, a large Thorax, red 
Legs, and a ſhort, heart-like Belly. They hop like Fleas. 
The Males are leſs than the Females; are very venereous, 
endeavouring a Coit in the very Box in which they are 
hatch'd; getting up on the Females, and tickling and 
thumping them with their Breeches and Horns, to excite 
them to Venery. | | (1) 
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that there muſt needs be ſome wiſe Artiſt, ſome 
Careful Prudent, Conſervator, that from the very 
Beginning of the Exiſtence of this Species of 
Animals hath with great Dexterity and Forecaſt 
rovided for its Preſervation and Good. For 
what elſe could contrive and make ſuch a Set of 
curious Parts, exactly fitted up for that ſpecial 
purpoſe: And withal implant in the Body ſuch 
peculiar Impregnations as ſhould have ſuch a 
ſtrange uncouth Power on a quite different Rank 
of Creatures? And laſtly, what ſhould make the 
Inſe& aware of this its ſtrange Faculty and Power, 
and teach it ſo cunningly and dextrouſly to em- 
ploy it for its own Service and Good ? 


nearer it. So the Earth-Worm, baving ſhot out, or extended 


BOOK IX. 


Of REPTILES and the Inhabitants of 
the WATERS. 
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c HA P. I. 
Of REPTILES. 


e AVING diſpatched the Inſect- 
A Tribe, there is but one Genus of 
a the Land-Animals remaining to be 
SLES ſurveyed, and that is, that of Rep- 
BREBTE tiles (1). Which I ſhall diſpatch in 
a little Compaſs, by Reaſon I have ſomewhat 

ORE 8 ; amply 


* 
3 — 


(1) Notwithſtanding I have before in Book 4. Ch. 12. 
Note 15. taken notice of the Earth Worm, yet it being 4 
good Example of the Creator's wiſe and curious Work- 
manſhip, in even this meaneſt Branch of the Creation, I 
ſhall ſuperadd a few farther Remarks from Doctors Willis 
and Tyſon. Saith Willis, Lumbricus terreſtris, licet vile & 
contemptibile habetur, Organa witalia, necnon & alia viſcera, 


* 


& membra divino” arti ficio admirabiliter fabrefacta ſortitur: 


totius corporis compages muſculorum annularium catena eſt, 
quorum fibre orbiculares contractæ, quemque annulum, prius 


amplum, & dilatum, anguſtiorem & longiorem reddunt. [This 


Muſcle in Earth- Worms, I find is Spiral, as in à good 
Meaſure ie ther Motion likewiſe; ſo that by this means 


they can (like the Worm of an Augre) the better bore their 


paſſage into the Earth, Their veptile Motion alſo, may be 
explained by a Wire wound on a Cylinder, which when ſlijt 
„and one End extended and held faſt, will bring the other 


" os 
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imply treated of others, and many of the things 
may be applied here. But there are ſome things. . 
in which this Tribe is ſomewhar ſingular, which 
[ ſhall therefore take Notice of briefly in this 
Place. One is their Motion, which I have in 
another Place (2) taken Notice of to be not leſs 
curious, than it is different from that of other 
Animals, whether we conſider the manner of it, 
as Vermicular, or Sinuous (3), or like that the 
5 1 nail 
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its body ( which is with a Landa, it takes hold by thoſe 
ſmall Feet it bath, and ſo contracts the hinder part of its Bo- 
dj, Thus the curious and learned Dr. Tyſon, Phil. Tranſ. 
No. 147.) Nam proinde cum portio corporis ſuperior elongata, 
exporrecta ad ſpatium alterius extenditur, ibidemque pla no 
aftgitar, ad ipſum qua ſi ad centrum portio corporis inferior 
relaxata, & abbreviata facile pertrabitur. Pedunculi ſerie 
quadruplici, per totam longitudinem Lumbrici diſponuntur ; 
bis qua ſi totidem uncis, partem modo banc, modo iftam, plano 
affigit, dum alteram exporrigit, aut poſt ſeducit, Supra oris 
hiatum, Proboſcide, qua terram perforat, & elevat, donatur. 
And then he goes on with the other Parts that fall under: 
View, the Brain, the Gullet, the Heart, the Spermatick 
Veſſels, the Stomachs and Inteſtines, the Foramina on the top 
of the back, adjoyning to each Ring, ſupplying the Place 
of Lungs, and other Parts. Willis de Anim. Brut. 1. c. 3. 

(2) In Bock 4. ch. 8. „ 1 | 

(3) There is a great deal of- Geometrical Neatneſs and 
Nicety in the ſinuous Motion of Snakes and other Serpents. 
For the aſſiſting in which Action, the annular Scales under 


their Body, are very remarkable, lying croſs the Ys 
he Body 


contrary to what thoſe in the Back, and reſt of t 
do; alſo as the Edges of the foremoſt Scales lye over the 
Edges of their following Scales, frem Head to Tail, fo 
thoſe Fdges run out a little beycnd, or over their follow- 
ing Scales; fo as that when each Scale is drawn back, or 
ſer a little upright by its Muſcle, the outer Edge thereof 
(or Foot it may be called) is raifed alſo a little from the 
Body, to lay hold on the Earth, and ſo promote and. faci- 
litate the Serpent's Motion. This is what may be eaſily 
ſeen in the Slough, or Body of the Serpent - kind. But 
there is another admirable Piece of Mechaniſm, that my 
Antipathy to thoſe Animals hath prevented my prying 
8 | | into, 
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Snail (4), or the Caterpillar(s), or the Multepe- 
dous (6), or any other Way, or the Parts mini- 

„ 15 ; ſtittring 


Sow 


11 


into, and that is, that every Scale hath a diſtinct Muſcle, 
one End of which is tacked to the Middle of its Scale; 
the other, to the upper Edge of its following Scale. This 
Dr. Tyſon faund in the Rattle. Snake, and 1 doubt not is in 
the whole TribeQ. C 

(4) The wiſe Author of , Nature, having denied Feet and 
Claws to enable Snails to creep and climb, hath made them 
amends in a Way more commodious for their State of Life, 
by the broad Skin along each Side of the Belly, and the un- 
dulating Motion obſervable there. By this latter 'tis they 
creep; by the former, aſſiſted with the Glutinous Slime 
emitted from the Snail's Body. They adhere firmly and ſe- 

curely to all Kinds of Superficies, partly by the Tenacity of 
their Slime, and partly by the Preſſure of the Atmoſphere. 
Concerning this Part (which he calls the Snails Feet) and their 
Undulation, See Dr. Liſter's Exercit. Anat. 1. F. 1. and 7. 

(5) The Motive, Parts and Motion of Caterpillars, are 
uſeful, not only to their Progreſſion and Conveyance from 
Place to Place, but alſo to their more certain, eaſy and 
commodious gathering of Food. For having Feet before 
and behind, they are not only enabled to go by a Kind of 
Steps of their fore and hind Parts, but alſo;to climb up 
Vegetables, and to reach from their Boughs and Stalks for 
Food at a Diſtance ; for which Servaces, . Feet are very 
nicely made both before and behind. Behind, they have 
broad Palms for ſticking to, and theſe beſet ae round 
with ſmall ſharp Nails, to hold and graſp what they are 
upon: Before, their Feet are ſharp and hooked to draw 
Leaves, &c. to them, and to hold the fore-part ot the Body, 
whilſt the hind- parts are brought up thereto. But nothing 
is more remarkable in theſe Reptiles, than that theſe Parts 
and Motion are only temporary, and incomparably adapted 
only to their preſent Nympha-State ; whereas in their. Au. 
relia-State, they have neither Feet nor Motion, only a lit- 
tle in their hind-parts: and in their Mature-State, they 
= the Parts and Motion of a flying Inſet, made for 
light. - 1 
(6) It is a wonderful pretty Mechaniſm obſervable in 
the going of Multipedes, as the Fuli, Scolopendre, &c. that 
on each Side the Body, every Leg hath its Motion, one ve- 
ry regularly following the other from one End of the Body 
to the other, in a Way not caſy to be deſcribed in wn - 
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ſtring to it, particularly the Spine (7) and the 


' Muſcles co-operating with the Spine, in ſuch as 


have Bones, and the Annular and other Muſcles 
in ſuch as have none, all incomparably made for 
thoſe curious, and I may ſay, Geometrical Wind- 
ings and Turnings, Undulations, and all the va- 
rious Motions to be met with in the Reptite Kind. 
Another thing that will deſerve our Notice is 
the Poy ſon (8) that many of this Tribe are ſtockd 
| 2 „ 


* 7 
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ſo that their Legs in going make a kind of Undulation, and 
ive the Body a ſwitter Progreſſion than one would imagine it 
ould have, where ſo many Feet are to take ſo many ſhort 
Steps. | 

c 7) Vertebrarum Apophyſes breviores ſunt præcipue juxta ca- 
put, cujus propterea flexus in averſam, & latera facilis Vipe- 
ris eft » ſecus Leonibus, &c. — Incumbit bis Oſſibus ingens 
Mufeulorum minutorum præſidium, tum ſpinas tendinum ex- 


ilium magno apparatu diducentium, tum vertebras notiſſimum 


in diverſa fleentium, atque erigentium. Adeoque illam corporis 
miram agilitatem, non tantum (ut Ariſtot.) in arapneic xt 


od pd en; 51 701d v0; quoniam faciles ad flexum, & cartilagineas 


produxit wertebras, ſed quia etiam multiplicia motus becalis 
inſtrumenta muſculos fabrefecit provida rerum Parens Natura, 
conſecuta fuit, Blaſ. Anat. Anim. P. 1. c. 39. de Viperae 
Veſlingio. | | 

That which is moſt remarkable in the Vertelye | of the 
Rattle-Snake, beſides the other curious Articulations ] #s, 
that the round Ball in the lower Part of the upper Vertebra, 
enters a Socket of the upper- Part of the lower Vertebra, like as 
the Head of the Os Femoris doth the Acetabulum of the Os 
Iſchii; by which Contrivance, as alſo the Articulation with 
one . another, they have that free Motion of winding their Bo- 
dies any Way. Dr. Tyſon's Anat. of the Rattle-Snake in 
Phil. Tranſ. No. 144. What is here obſerved of the Verte- 
by of this Snake, is common to this whole Genus of Rep- 
tiles. | | 5 | 

(8) My ingenious and learned Friend, Dr. Mead, exa- 
mined with his Microſcape the Texture of a Vipers Poyſon, 
and found therein at firſt only à Parcel of ſmall Salts nim- 
bly floating in the Liquor; but in a ſhort Time the Appearance 
was changed, and t 77 ſaline Particles were ſhot out into 
Cryſtals, of an incredible Tenuity and Sharpneſs, with 2 

. N 55 thing 


as __ Of m. 
with. Which I the rather mention, becauſe ſome 
make it an Obje&ion againſt the divine Super- 
intendence and Providence, as being a thing ſo 
far from uſeful (they think) that 'tis rather miſ- 
chievous and deſtructive of God's Creatures. But 
the Anſwer is eaſy, viz. That as to Man, thoſe 
Creatures are not without their great Uſes, parti- 
cularly in the Cure of (9) ſome of the moſt now 
| orn 
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- thing like Knots here and there, from Which they ſeemed to 
proceed: ſo that the whole Texture did in a manner repreſent 
a Spiders-Meb, though infinitely finer, Mead of Poyſons. p. 9. 
As to the Nature and Operation of this Poyſon, ſee the 
ſame ingenius Author's Hypotheſis, in his fol. Pages. 
This Poyſon of the Viper lieth in a Bag in the Gums, at 
the upper end of the Teeth. It is ſeparated from the Blood 
by a Conglomerated Gland, lying in the anterior lateral 
part of the Os Sincipitis; juſt behind the Orbit of the Eve: 
- from which Gland leth a Duct, that conveys the Poyſon 
to the * at the Teeth. 5 
The Teeth are tubulated, for the conveyance or emiſſion 
of the Poyſon into the Wound the Teeth make: but their 


hollowneſs doth not reach to the Apex, or Top of the Tooth 


(that being ſolid and ſharp, the better to pierce) bur it 
ends in a long ſlit below the Point; out of which the Poy- 


fon is emitted. Theſe Perforations of the Teeth, Galen (auth, 


the Mountebanks uſed to ſtop with ſome kind of Paite, be- 
fore they ſuffered the Vipers to bite them before their Specta- 
tors. Cuts of theſe Parts, &c. may be ſeen in the laſt cited 
Book of Dr. Mead. Alſo Dr. Tyſon's Anat. of the Rattle- 
Snake, in Philoſ. Tranſa#. No. 144. | | 

(9) That Vipers have their great Uſes in Phyſick, is ma- 
nifeſt from their bearing a. great ſhare in ſome of our beſt 
Antidotes, ſuch as Theriaca Andromachi, and others; allo 
in the Cure of the Elephantiaſis, and other the like ſtub- 
born Maladies, for which I ſhall refer to the Medical 
Writers. But there is ſo ſingular a Caſe in the curious Col- 
legion of Dr. Ol. Worm. related from Xircher, that I all 
entertain the Reader with it, Near the Village of Saſſa, 
about eight Miles from the City Bracciano in Italy, aith 
he, Specus ſeu caverna (vulgo La Grotta delli Serpi) duorum 
hominum capax, fiſtuloſis quibuſdam feraminibus in formam 
eribri perforata cernitur, ex quibus ingens quedam princi pio 
— + 0 ö 5 - veris 
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born Diſeaſes; however if they were not, 
there would be no Injuſtice for God to make 
a ſet of ſuch noxious Creatures, as Rods and 
Scourges, to execute the divine Chaſtiſements up- 
on ungrateful and ſinful Men. And I am apt to 
think that the Nations which know not God, are 
the moſt annoyed with thoſe noxious Reptiles, and 
other pernicious Creatures. As to the Animals 
themſelves, their Poyſon is no doubt of ſome great 
and eſpecial Uſe to themſelves, ſerving to the 
more eaſy Conqueſt, and ſure Capture of _ 
| | 85 | 138 rey, 
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Veris diverſicolorum Serpentum, nulla tamen, ut dicitur, ſin- 
gulari veneni izualitate imbutorum progenies quotannis pullu- 
lare ſolet. In hac ſpelunca Elephantiacos, Leproſos, Paralyticos, 
Art hriticos, Podagricos, &c. nudos exponere ſolent, qui mox ha- 
lituum 2 calore in ſudorem reſoluti, Serpentum 
propullulantium, totum corpus infirmi implicantium, ſuctu linctu- 
que ita omni vitioſo virrulentoque humore privare dicuntur, ut 
repetito hoc per aliquod tempus medicamento, tandem frifetts 
ſanitati reflituantur, This Cave Kircher viſited himſelf, found 
it warm, and every Way agrecable to the Deſcription he had 
of it; he ſaw their Holes, heard a murmuring hiſſing Noiſe 
in them; but although he miſſed ſeeing the Serpents Arn 
not the Seaſon of their creeping out) yet he ſaw great Num- 
bers of their Exuviæ, or Sluft, and an Elm growing hard by 
laden with them. Y | | F760 

The Diſcovery of this Cave was by the Cure of a Leper go- 
ing from Rome to ſome Baths near this Place; who loſing his 
way, and being benighted, happened upon this Cave; and 
fin ng it very warm, pull'd off his Cloaths, and beng weary 
and ſleepy, had the good Fortune not to feel the Serpents 
N him, till they had wrought his Cure. Vid. Muſcæum Worm. 
e. 9. . | | | 

The before commended Dr. Mead, thinks our Phyſicians 
deal too cautiouſly and ſparingly, in their preſcribing only 
mall Quantities of the Viper's Fleſh, Sec. in the Elephantit ſis, 
and ſlubborn Leproſies: But he recommendeth rather the Gelly, 
or Broth of Vipers; or as the ancient Manner was to boil Vi- 
pers, and eat them like Fiſh; or at leaſt to drink Wane, in 
which they have been lang infuſed, vid. Mead ubi ſupr. 
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Prey which might otherwiſe be too reſty and 
ſtrong, and if once eſcaped, would hardly be a- 

gain recovered, by Reaſon of their ſwifter Mo- 
tion, and the Help of their Legs; | beſides all 
which, this their Poyſon may be probably. of ve- 
ry great Uſe to the Digeſtion of their Food. 
And as to the innocuous Part of the Reptile- 


Kind, they as well deſerve our Notice for their 
Harmleſneſs, as the others did for their Poyſon. W | 
For as thoſe are endowed with Poyſon, be- il f 
cauſe they are predaceous; ſo theſe need it not, « 
becauſe their Food is near at hand, and may be 
obtained without Strife and Conteſt, the next I 
Earth (10) affording Food to ſuch as can terebrate, I f 
and make Way into it by their Vermicular Facul- I e 
ty; and the next Vegetable being Food to others F 
that can climb and reach (11) or but crawl to it. 
| | | | | „ 
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1 now gone through that Part of the Ani- — 
I mal World, which I propoſed to ſurvey, the 75 
Animals inhabiting the Land. . 


ER X — — — — — — the 


—— 


(10) That Eartb- worms live upon Earth is manifeſt from the 6 
little curled Heaps of their Dung ejected out of their Holes. , 
But in Philoſ. Tranſ. No. 291. I have ſaid it is in all Proba- 
bility Earth made of rotted Roots and Plants, and ſuch like 
nutritive Things, not pure Earth. And there is farther Reaſon 
— becauſe Worms will drag the Leaves of Trees into their 
Holes. | 7 1 „ 
(11) Snails might be in Danger of wanting Food, if they were 
to live only upon ſuch tender Plants as are near the Ground, 
within their Reach only; to impower them therefore to extend 
* | their Purſuits farther, th y are enabled by the Means mentiened 
| in Note 4. to ſtick unto, and creep up Walls and Vegetables at 
their Pleaſure. 1 . 008 0 5 
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; As to the other Part of the Terraqueous Globe, 
che Waters, and the Inhabitants thereof, not ha- 
| ving Time at preſent to finiſh what I have done 
on that large Subject, I ſhall quit it, unleſs I am 
encouraged to re-aſſume it, altho' we have there 
as ample and glorious a Scene of the Infinite 
Creator's Power and Art, as hath been already 
ſet forth on the dry Land. For the Waters them 
- ſelves are an admirable Work of God (1), and 
t, of infinite Uſe (2) to that Part of the Globe alrea- 
ex dy ſurveyed; and the prodigious Variety (3), and 
xt Multitudes of curious and wonderful Things ob- 
e, ſervable in its Inhabitants of all Sorts, are an in- 
1- | exhauſtible Scene of the Creator's Wiſdom and 
rs Power. The vaſt Bulk of ſome (4), and pro- 


—— „* 8 — „* 4 * 


(1) Beſides. their abſolute Neceſſity, and great Uſe to the 
World, there are ſeveral Topicks, from whence the Waters 
may be demonſtrated to be God's Work, as the forming ſo vaſt 
a Part of our Globe; the placing it therein, and giving it Bounds; 
the Methods of keeping it ſweer and clean, by its Saltneſs, by 
the Tides and Agitations by the Winds; the making them 
- [WW uſctul to the Vegetation of Plants, and for Food to Animals, 
nr a the noble Methods of ſweetning them; and many other 

hings beſides, which are inſiſted on in that Part of my Sur- 
ve | - 


(2) Pliny having named divers Mirabilia Aquarum, to ſhew 
— [their Power; then proceeds to their Uſes, viz. Eædem cadentes 
mnium terra naſcentium cauſa fiunt, prorſus mirabili natura; 
fquis velit reputare, ut fruges gignantur, arbores e . 
ba. uvanf, in cœ lum migrare aquas, animamque herbis vitalem 
einde deferre : juſta\confeſſione, omnes terre quoque vires aquarum 


ON bene cli. Ae, ante omnia * potentiæ exempla 
os jonemus, Cunctas enim quis mortalium enumerare queat ? 


And then he goes on with an \Enumeration of ſome Waters 
famed for being medicinal, or ſome other unuſual Quality. 
Pin. L. 31. c. I. & 2. | n : 

(3) Pliny reckons 176 kinds in the Waters, whoſe Names 
my be met with in his L. 32. c. 1 1. but he is ſhort in his Ac- 
count. | | | 
(4) Pliny, L. 9. c. 3. faith, that in the Indian Sea there 
ue Balena quaternum jugerum (i. e. 960 Feet) Priſtes 200 cu- 
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digious Minuteneſs of others (5) together with 
the incomparable Contrivance and Structure of 
the Bodies (6) of all; the Proviſions and Supplies 
of Food afforded to ſuch an innumerable Compa- 
ny of Eaters, and that in an Element, unlikely 
one would think, to afford any great Store of 
Supplies (7); the Buſineſs of Reſpiration perfor- 
med in a Way ſo different from, but equivalent 
to what isin Land Animals (8); the Adjuſtment 


j — . 
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bitorum (i. e. 300 Feet.) And L. 3 2. c. 1. he mentions Whales 
600. Foot long, and 360 broad, that came into a River of Arabia MW } 
If the Reader hath a Mind, he may ſee his Reaſon why the I 1 
largeſt Animals are bred in the Sea. L. 9. c. 2. 7 d 
G) As the largeſt, ſo the moſt minute Animals are bred in E 
the Waters, as thoſe in Pepper-water; and ſuch as make the M » 
green Scum on the Waters, or make them ſeem as if green, and tt 
many others. 5 . | th 
| ol It might be here ſhewn that the Bodies of all the ſeve- M in 
ral Inhabitants of the Waters are the beſt contrived and ſuited 
to that Place and Buſineſs in the Waters which is proper for ar 
them; that particularly their Bodies are cloathed an guarded I th 
in the beſt Manner with Scales, or Shells, c. ſuitable to the ba 
Place they are to reſide in, the Dangers they may there be ac. 
expoſed unto, and the Motion and Buſineſs they are there to Fit 
perform: That the Center of Gravity (of great Conſideration in ¶ ve 
that fluid Element) is always placed in the fitteſt Part of the ree 
Body: That the Shape of their Bodies (eſpecially the more ſwiſt) MW ſta 
is the moſt commodious for making way through the Waters, 
and moſt agrecable to Geometrical Rules ; . many other 
Matters beſides would deſerve a Place here, were they 
not too long for Notes, and that I ſhall anticipate what willl 
be more proper for another Place, and more accurately treated 


O 


1 
(7) See before Book 4. Ch. 11. | MN 
(88) Galen was aware of the Reſpiration of Fiſhes by their th 
Branchiæ. For having ſaid that Fiſhes have no Occaſion. ef mo 
a Voice, neither reſpire through the Mouth as Land Ani- Bi 
mals do, he ſaith, Sed earum, quas Branchias nuncupamu,, 
conſtructio, 755 vice Pulmonis eſt. Cum enim crebris ac tenui- 
bus foraminibus ſint Branchie he intercepte, aeri quidem & 
vapori perviis, ſubtilioribus tamen quam pro mole aque,; han 
gquidem extra repellunt, illa autem prompte r 
* 1 e | Galen, 


Chap. H. The Watery Inhabitants, 405 
of the Organs of - Viſion (9) to that Element in 
which the Animal liveth ; the Poiſe (10), the 
Support (11), the Motion of the Body (12), for- 
wards with great Swiftneſs, and upwards and 
downwards with great Readineſs and Agility, and 

a 5 | 1 all 
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Galen, de Uſ. Part. L. 6. c. 9. So alſo Pliny held that Fiſhes 
2 by their Gills, but he ſaith Ariſtotle was of 2 
different Opinion. Plin. L. 9. c. 7. And lo Ariſtotle ſeems to 
be in his Hiſt. Animal. L. 8. c. 2. and in other Places. And 
I may add our famous Dr. Needham. See his De form Fætu, 
Ch. 6. and Anſwer to Severinus. | 

(9) A protuberant Eye would have been inconvenient: for 
Fiſhes, by hindring their Motion in ſo denſe a Medium as 
Water is; or elſe their bruſhing through ſo thick a Me- 
dium would have been apt to wear, and [294 pm their 
Eyes. Therefore their Cornea is flat, To make amends for 
which, as alſo for the Refraction of Water different from 
that of the Air, the wiſe Contriver of the Eye hath made 
the Cryſtalline ſpherical in Fiſhes, which in Animals living 
in the Air is Lenticular, and more flat. | 

(10) As I have ſhewed before, that the Bodies ' of Birds 
are nicely poiſed to ſwim in the Air: ſo are thoſe of Fi- 
ſhes for the Water, every. Part of the Body being duly 
balanced, and the Center of Gravity (as I ſaiq in * 63 
accurately fixed. , And to prevent Vacillations, ſome of the 
Fins ſerve, particularly thoſe of the Belly; as Borelli pro- 
ved by cutting off the Belly-fins, which cauſed the Fiſh to 
ree] to the right and left Hand, and render'd it unable to 
ſtand ſteadily in an upright Poſture. > 

(11) To enable the Fiſh. ro abide at the top, or bottom, 
or any other part of the Waters, the Air-Bladder is given 
to. moſt Fiſhes, which as *tis more full or empty, makes the 
Body more or leſs buoyant. 8 | 

(12) The Tail is the grand Inſtrument of the Motion of 
the Body; not the Fins, as ſome imagine. For which 
reaſon, Fiſhes are more muſculous and ſtrong in that Part, 
than in all the reſt of their Body, according as it is in the 
motive Parts ot all Animals, in the pectoral Muſcles of 
Birds, the Thighs of Man, Sr. 

If the Reader. hath a mind to ſee the amirable Method, 
how Fiſhes row themſelves by their Tail, and other Curio. 
ries relating to their ſwimming, I ſhall refer him to Borelli 
de mit. Anim. Part 1. ch.-23. particularly to Prop. 213. 
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all without Feet and Hands, and ten thouſand 
things beſides ; all theſe things, I ſay, do lay be- 

fore us ſo various, ſo glorious, and withal ſo in- : 

exhauſtible a Scene of the Divine Power, Wiſdom 

and Goodneſs, that it would be in vain to engage 
my ſelf in fo large a Province without allotting 
as much Time and Pains to it, as the preceding 

Survey hath coſt me. Paſſing by therefore that 
| Part of our Globe, I ſhall only ſay ſomewhat very 
5 briefly concerning the 7uſen/itive Creatures, parti- 

"i cularly thoſe of the Vegetable Kingdom, and ſo con; 
— 8 
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BOOK X. 


Of VEOGE TABLES. 


s NATTY WH wy 


m HE Vegetable Kingdom, although 
dan inferiour Branch of the Creation, 
exhibits to us ſuch an ample Scene of 
the Creator's Contrivance, Curioſity, 
and Art, that I much rather chuſe to 
ſhew what might be ſaid, than engage too far in 
Particulars. I might inſiſt upon the great Variety 
there is, both of Trees and Plants provided for all 
Ages, and for every Uſe and Occaſion of the 
World (1); ſome for Building, for Tools and 
Utenſils of every kind; ſome hard, ſome ſoft; 
ſome tough and ſtrong, ſome brittle ; ſome long. 
and tall, ſome ſhort and low; ſome thick and 
large, ſome ſmall and ſlender; ſome for Phyſick 
(2), ſome for Food, ſome for Pleaſure ; yea os 
_.: moſt 


” 


(i) The fifth Book of Theophraſtus's Hiſt. Plant. may be 
here conſulted: where he gives ample Inſtances of the va- 
rious Conſtitutions and Uſes of Trees, in various Works, sc. 


4 


See alſo before B. 4. ch. 13. Note 1. 8 
(2) Inviſis quoque herbis inſeruit [Natura] remedia: quippe 

cum medicinas dederit etiam acculeatis in quibus ipſis 
providentiam Nature ſatis admirari amplectique non eſt.— 
Inde excogitavit aliquas aſpectu hiſpidas, tactu truces, ut tan. 
tum non vocem ipſeus fingentis illas, rationemque reddentis ex- 
audire videamur, ne ſe depaſcat avida Quadrupes, ne proca- 
ces manus rapiant, ne neglecta Veſtigia obterant, ne inſidens 


a Ales infringat : his muniendo Aculeis, teliſque armando, reme= 

p diis ut tuta ac ſalva ſint. Ita hoc TE quod in iis odimus, 

bominum cauſa excogitatum eſt. Plin. N. H 
| + Dd 4 
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408 - Anatomy of Vegetables. Book X. 
moſt abje& (3) Shrubs, and the very Buſhes and 


Brambles themſelves the Husbandman can teſtify 
the uſe of. 3 


, * 


I might alſo ſurvey here the curious Anatomy 


and Structure of their Bodies (4), and ſhew the 


admi- 


— 


Are ſome of the Species of Nature noxious? They are alſo 


— 


uſeful, . Dot h a —_— It is to ſecure ſo good a Me- 
h 


5 


dicine from the Rapes of Children and Cattle. Doth the Bram. 
ble cumber a Garden? It makes the better Hedge? where if it 
chanceth to prick the Owner, it will tear the Thief. Grew 
Coſmolog. L. 3. c. 2. J. 47. „„ 

(3) That the moſt abject Vegetables, &. have their uſe, 
and are beneficial to the World, may in ſome Meaſure ap- 
pear from the uſe the Northern People put rotten Wood, 


Ec. unto. Satis ingenioſum modum habent populi ſeptentrio- 


nales in nemoribus nocturno tempore pertranſeunties, imo & 
diurno, quando in remotioribus Aquilonis partibus ante, & 


poſt Sol ſtitium hyemale continuæ noctes habentur, Quique his 


remedits indigent, Cortices quercinos inquirunt putres, eaſque 


collocant certo interſtitio itineris inſtituti, ut eorum ſplendore, 


quo voluerint, perficiunt iter, Nec ſolum hoc præſtat Cortex, 


ſed & Truncus putrefactus, ac fungus ipſe Agaricus appella- 
Ius, &c. Ol. Mag. Hitt, L. 2. c. 16. / 


To this we may add Thiftles in making Glaſs, whoſe Aſhes 
Dr. Merret ſaith are the. beſt, viz. the Aſhes of the common 
way 728 though all Thiftles ſerve to this Purpoſe. Next 


to Thifiles are Hop. ſtrings, cut after the Flowers are gathe- 


red. Plants that are Thorny and Prickly, ſeem to afford 

the beſt and moſt Salt. Merrets Obſerv. on Anton. Ner. p. 

265. 5 80 | 
uid majora ſequar ? Salices, humileſque Geniſtæ, 

25 illæ pecori frondem, aut paſtoribus Sins OE, 


Sufficiunt,  Sepemque ſatis, & pabula melli. Virg. Georg. L. 2. 


(4) Dr. Beal (who was very curious, and tried many 
Experiments upon Vegetables) gives ſome good Reaſons to 
imagine, that there is a direct Communication between the 
Parts of the Tree and the Fruit, ſo that the ſame Fibres 
which conſtitute the Root, Trunk, and Boughs, are exten- 


ded into the very Fruit. And in old Horn- beams, I have 


obſerved ſomething He like this; in many of which there 
are divers great and ſmall] Ribs (almoſt like Ivy, only uni- 


ted to the Body) running from the Root up along the 
eurfide of the Body, and terminating in one ſingle, or 4 
I | | _— | | | Lew 
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admirable Proviſion made for the Conveyance of 
the lymphatick and eſſential Juyces, for commu- 
nicating the Air, as neceſſary to Vegetable, as 
Animal Life (5) : I might alſo ſpeak of even the 
very Covering they are provided with, becauſe it 
is a curious Work in Reality, although leſs ſo in 
Appearance : and much more therefore might I 
ſurvey the neat Variety and Texture of their 
Leaves (6), the admirable Finery, Gaiety, 2 


few Boughs: Which Bough or Boughs ſpread again into 
Branches, Leaves and Fruit, See what . Beal hath in 
Lowth, Abr. V. 2. p. 710. . . 

But as to the particular Canals, and other Parts relating 
to the — of Vegetables, it is tao long a Subje& for 


this Place, and therefore I ſhall refer to Seigneur Malpight's 


and Dr. Greww's Labours in this kind. 


(5) Tanta eft Reſpirationis neceſſitas, & uſus, ut Natura 
in fingulis viventium ordinihus varia, ſed analoga, paraverit 
eee gue Pulmones vocamus [and ſo he goes on with 

e 


rving the Apparatus made in the various Genera of Ani- | 


mals, and then faith } In Plantis vero, que infimum anima- 
lium attingunt ordinem, tantem Trachearum copiam & pro- 
duftionem extare par eft, ut his minime Vegetantium partes 
preter corticem irvigentur. —— Plante igitur (ut conjectari 
fas eft) cum ſint viventia, viſceribus infixa terre, ab hac, ſeu 
potius ab aqua & aere, commixtis & percolatis a terra, rw, . 
rationis ſue materiam recipiunt, ipſarumque Tracheæ ab ha. 
litu terre, extremas radices ſubingreſſo, replentur. Malpig. 
Op. Anat. Plant. p. 15. | 

Az rachee or Air-Veſſels, are viſible, and appear very 


pretty in the Leaf of Scabions, or the Vine, by pulling 
alunder ſome of its principal Ribs or great Fibres ; be- 
tween which may be ſeen the Spiral dirVeſſels (like Threads 
of Cob. web) a little uncoyled : A Figure whereof Dr. Grew 
hath given us in his Anat. Plant. Tab. 51, 52. 

As to the curious coyling, and other things relating to 
the Structure of thoſe Air-Veſſels, I refer to Malpig. p. 14. 
and Dr, Grew, ib. L. 3. c. 3. G. 16. c. and L. 4. c. 4. 9. 19. 
or Mr. Ray, from them ſuccinctly, Hift. Plant. L. I. c. 4. 

(6) Concerning the Leaves, I ſhall note only two or 
three Things. 1. As to the Fibres of the Leaf, they ſtand not 
in the Stalk in an even Line, but always in an * or 

3 has. | -o4 
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Fragrancy of their Flowers (7). I might alſo 
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Circular Poſture, and their vaſcular Fibres or. Threads, are 
3, 5 or 7. The reaſon of their Poſition thus, is for the more 
eret Growth and greater Strength of the Leaf, as alſo for 
the ſecurity of its Sap. Of all which, ſee Dr. Grew, L. x. 
c. 4. F. 8. Sc. and L. 4. Part 1. c. 3. alſo Tab. 4, Fig. 2. to 
11. Another Obſervable in the Fibres of the Leaf, is their 
orderly Poſition, ſo. as to take in an eighth Part of a Cir. 
cle, as in Mallows ; in ſome a tenth, but in moſt a twelfth, 
as in Holy-Oak; or a Sixth, as in Sirynga. Id. ib. Tab. 46, 47. 
2. The Art in Folding up the Leaves before their eruption 
out of their Gems, c. is incomparable, both for its Ele. 
gancy and Security, viz. in taking up ( ſo as their Forms will 

ar) the leaſt room ; and in being ſo conveniently couched, as 
to be capable of receiving protection from other Parts, or of gi. 
ing it to one another. e. g. Firſt, there is the Bow-lap, chere 
the Leaves ave all laid ſomewhat conuexly one over. another 
but not plaited but where the Leaves are not ſo thick ſet, 
as to ſtand in the Bow-lap, there we have the Plicature, or 


Be « 
Em. 4 


the Hat. lap: as in Roſe-tree, &c. And fo that curious Ob- 
ſerver goes on ſhewing the various Foldings, to which he 


gives the names of the Duplicature, Multiplicature, the 
ore-rowl, Back-rowl, and Tve-rowl, or Treble-rowl. , Grew. 
ib. L. 1. c. 4. g. 14. &c, To theſe he adds ſome others, L. 4. 
P. I. c. 1. $. 9. Conſule quoque Malpig. de Gemmis. p. 22. &c. 
Io theſe curious Foſdings, we may add another noble 
Guard by the interpoſition of Films, &c. of which Dr. 
Grew ſaith, there are about fix Ways, viz. Leaves, Surfoyls, 


Interſcylt, Stalks, Hoods and Mantlings. Grew. ib. and Tab. 


41, 42. Malpig. ibid, | | | = 
)) In the Flower may be confidered the Empalement, as 
Dr. Grew, the Calyx, or Perianthium, as Mr. Ray and others, 
call it, deſigned to be a Security and Bands to the other 

rts of the Flower. Floris velut baſis & fulcimentum eſt. 


Hiſt. L. 1. c. 10. Flowers whoſe Petala are ſtrong (as 


ay. 

Tulips ) have no Calyx, Carnations whoſe Petala are long 
and lender, have an Empalement of one Piece: And others, 
ſuch as the Knapweeds, have it conſiſting of ſeveral Pieces, 
and in divers Rounds, and all with a counterchangeable 
reſpect to each other, for the greater Strength and Security 
of themſelves, and the Petala, &c. they include. 5 
The next is the Foliation, as Dr. Grew, the Petala, or Fo- 
lia, as Mr. Ray, and otbers. In theſe, not only the admi- 
rable Beauty and luxuriant Colours are obſervable, but > 
e | 50 their 
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inquire into the wonderful Generation and Make 
of the Seed (8), and the great Uſefulneſs 
of their Fruit, I might ſhew that the Rudiments 
and Lineaments of the Parent-Vegetable, though 
never ſo large and ſpacious, 1s locked up in the 
little Compaſs of their Fruit or Seed, though ſome 
of thoſe Seeds are ſcarce viſible to the naked Eye 
(9). And foraſmuch as the Perpetuity and Safety 
| N = 


their curious Foldings in the Calyx before their Expanſion. 
Of which Dr. Grew hath theſe Varieties, viz. The Cloſe- 
Couch as in Roſes; the Concave-Couch, as in Blattaria flore 
albo : The Single-Plait, as in Peaſe-blofloms ; the Double. 
Plait ; as in Blue-bottles, &c. the Couch and Plait together, 
as in Marigolds, &c. The Rowl, as in Ladies Bower : The 
Spire, as in Mallows: And laſtly, the Plait and Spire toge- 
t er, as in Convoluulus Doronict folio, L. 1. c. 5. F. 6. and 
Tab. 54- | | | 

As — * Stamina with their Apices, and the Stylus, (cal- 
led the Attire by Dr. Grew) they are admirable whether 
we conſider their Colours, or their Make, eſpecially their 
Uſe, if it be as Dr. Grew, Mr. Ray, and others imagine, 
namely, as a Male Sperm, to impregnate and fructify the 
Seed. Which Opinion is corroborated by the ingenious 
Obſervations of Mr. Sam. Morland, in Philoſ. Tranſ. No. 287. 

Reliqua uſus alimentique gratia genuit [Natura] ideoque 
ſecula annoſque tribuit iis, Flores vero odoreſque in diem gig- 
nit: magna (ut palam eft) admonitione hominum, que ſpe- 
Fatiſſime floreant, celerrime marceſcere, Plin. N. H. L. 21. 
8. 15 | | 
(8) As to the curious and gradual proceſs of Nature in 
the Formation of the Seed or Fruit of Vegetables, Cuts 
being neceſſary, I ſhall refer to Dr. Grew, p. 45, and 209. . 
and Malpig. p. 57. | : Wo 

(9) Vetus eſt Empedoclis dogma, Plantarum ſemina Ova efſe, 
ab iiſdem decidua Ineſt in eo [Ovo vel Semine ] ve- 
lut in cicatrice, non ſola viventis carina, ſed cum minimo 
trunco aſſurgentes partes, Gemma ſcilicet, & inſignis radics 
Conus, 8&c. Malpig. ib. p. 81. vid. plura in tract. de Semi- 
num veget. p. 14. & paſſim. — e 
In 'Maljighi's Life, a Debate may be ſeen between him 
and Seign. Triumphetti, the Provoſt of the Garden at Rome, 
whether the whole Plant be actually in the Secd ? The 
JJ ᷣͤ ERR Eo Afirmative 
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Affirmative is maintained by Malpight, with cogent Ar. 


uments ; among which, this is one: Non præoccupata men. 
ze, oculis microſcopio armatis, luſtret queſo Phaſcelorum ſemi.. 
nalem plantulam nondum ſatam, in qua folia ftabilia, hecque 
ampla evidenter obſervabit ; in eadem paviter gemmam, oe 
ſeu implantationes varias foliorum caulis pn, Caulem 


inſignem fibris ligneis, & utriculorum ſeriebus conſtantem con- 


ſpicue attinget, And whereas S. Triumphetti had objected 
that vegetatione, metamorphoſi, inedia plantas in alias dege- 
nerare, ut exemplo plurium ¶ conſtat] præcipue tritici in loli- 
um, &p lolii in triticum verſe, In anſwer to this ( which is 
one of the ſtrangeſt Arguments againſt Malpigbi's Aſſertion) 
Malpighi replies, nondum certum eſp, de integritate, & ſuc. 
ceſſu experimenti, nam facienti mihi, & amicis, tritici metamor- 
2 non ceſſit. Admiſſa tamen metamorphoſi, quoniam bæc neg- 
ledla cultura, aut vitio ſoli, aut aeris contingit — ideo ex morboſo, 
e monſtruoſo affettu non licet inferre permanentem ſtatum a 
Natura intentum. Obſervo plantas ſylveſtres cultura varias 
reddi, &c. 1 have more largely taken notice of Malpights 
Anſwer, becauſe he therein ſhews his Opinion about the 
tranſmutation of Vegetables. Vid. Malpig. Vit. p. 67. | 
So Mr. Leewenboek after his nice Obſervations of an Orange- 
Kernel which he made to germinate in his Pocket, &c. con- 
cludes, Thus we ſee, bow ſmall a Particle, no bigger than a 
courſe Sand (as the Plant is repreſented ) ig increaſed, &c. a 
in . Demonſtration, that the Plant, and all belonging to it, 
<vas actually in the Seed, in the young Plant, its Body, Root, &c, 
Philoſ. Tranſ. No. 287. See alſo Rai: Cat. Cant. in Acer maj. 
from Dr. Highmore, . But in all the Seeds which I. have viewed 
except the Maple, the Plant appears the plaineſt to the na- 
ked Eye, and alſo very elegant in the Nux Vomica. |. 
Natura non obſervat magnitudinis proportionem inter ſemina 
& plantas ab iiſdem ortas, ita ut majus ſemen majorem ſem- 
per producat plantam, minus minorem, Sunt enim in genere 
herbarum non pauca, quarum ſemina arborum nonnullarum 


ſeminibus non dico æqualia ſunt, ſed multo majora. Sic v. g. 
Femina Fabæ, &c. ſemina Ulmi, &. multis vicibus magni- 


tudine ſuperant. Raii ubi ſupra. L. I. c. 13. 


plerique 7 
nonnulli, Dodonæus, &c. Alii e contra, Bauhinus, &c. 


Filices & congeneres ſpermatophoras eſſe contendunt : Partim 


quia Hiſtoria Creationis Genel. 11. 12. &c. —— Hanc ſenten- 


Liam veriſſimam eſſe - autopſia conviucit. Fredericus Cæ- 
us, he laith, was the firſt that diſcovered theſe Seeds, with 
the help of a Microſcope, And fince him, Mr. W. C. hath 
more critically obſerved them. Among other Things — 
. 4p 5 erve 


Filicem reliquaſ ue Capillares herbas Semine cavere Veteres ' 
rbdidere ; quos etiam ſecuti ſunt e Recentioribus 


fore, I paſs over it now, and only r 


\ o 
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of the Species depends upon the Safety of the 


Seed and Fruit in a great Meaſure, I might 
therefore take Notice of the peculiar Care the 


great God of Nature hath taken for the Conſer- 


vation and Safety hereof : as particularly in ſuch 


as dare to ſhew their Heads all the Year, how ſe- 
curely their Flower, Seed or Fruit is locked up 


all the Winter, together with their Leaves and 
Branches, in their Gems (10), and well fenced and 
155 3 2 cove- 
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ſerved by that ingenious Gent. are theſe, Pyzidule ſeu cap- 


ſulæ ſemina continentes in pleriſque hoc genus plantis perquam 


exili granulo arenæ vulgaris cinereæ plus duplo mineres ſunt ; 
imo in nonnullis ſpeciebus vix tertiam quartamve arenulæ par- 


tem magnitudine æquant, veſicularum quarundam annulis aut 
Faſciolts — obvolutarum ſpeciem exhibentes, Non- 
nulle ex his veſiculis 100 circiter ſemina continere deprebende- 
bantur. — adeo eximia parvitate ut nudo oculo prorſus 
eſſent inviſibilia, nec niſs microſcopii interventu detegi paſſent. 
— . Oſmunda regalis, que aliis omnibus Filicis ſpeciebus 
mole — -antecellit — — —vaſcula ſeminalia obtinet eque 


cum reliquis congeneribus magnitudinis —- quorum im- 


menſa & viſum fugiens parvitas cum magnitudine plants 


collata . adeo. nullam gerere proportionem invenietur, 


ut tantam plantam e tantillo ſemine produci attentum ohſer- 
vatorem merito in admirationem -yapiat. Ray ibid. L. 3. pag. 
132, This W. C. was Mr. Wil. Cole, as he owneth in a Letter 
I have now in my hands of his to Mr. Ray, of Octob. 18. 
rod... 3 ä et „ 
( o) Vegetantiam genus, ut debitam magnitudinem ſortia.. 
tur, & ſue mortalitatis jacturam ſucce ſſi va prolis educt ions 
reparet, ſtatis temporibus novas promit partes, ut tandem 
emergentes Uteri, recentes edant Soboles. Emanantes igitur 
a' caule, candice, ramis, & radicibus novelle hujuſmodi par- 
Fes, non illico laxatæ extenduntur, ſed com endio quodam coag- 
mentatæ intra folii axillam cubantes, non parum ſubſiſtunt, 
Gemme appellantur, &c. And then that great Man goes on 
ro ſhew the admirable various Methods of Nature in repo-, 
firing in that little compaſs ſo large a Part of a Tree or 
Plant, the curious Structure of the Gems, the. admirable. 
Guard afforded them, and the Leaves, Flowers and . Seed. 
contained in them, Sc. Of which having taken notice be. 
eler to our Author 
Malyighi, and Dr. Grew, in the Places cited in Note 6, and. 


(11) 


\ * 
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covered there with neat and cloſe Tunicks. And 
for ſuch as dare not ſo to expoſe themſelves, with 
what fafety are they preſerved under the Cover- 
ture of the Earth in their Root (11), Seed (12), or 
Fruit, till invited out by the kindly Warmth of 
the Spring ! And when the whole Vegetable Race 
js thus called out, it is very pretty to obſerve the 
Methods of Nature in guarding thoſe inſenſitive 
Creatures againſt Harms and Inconveniencies, by 
making ſome (for Inſtance) to lie down profes, 
Wes | . 3 


— — 
— 


(11) Of Bwlbous, and a great many more, probably of 
the far greater number of Perennial Roots of Herbs, as Arum, 
Rape-Crowfoot, 8c, it is very obſervable, that their Root 
is annually renewed, or repaired out of the Trunk or Stalk 
it ſelf. That is to ſay, the Baſis of the Stalk continually, 
and by inſenſible degrees deſcending below the Surface of 
the Earth, and hiding it ſelf therein, is thus both in Na. 


ture, Place, and Office, changed into a true Reot. 80 in 


 Brownwort, the Baſis of the Stalk ſinking down by de- 
grees, till it lies under ground, becomes the upper part of 
the Root; and continuing ſtill to fink, the next Year be- 
comes the lower part; and the next after that, rots away; 
a new Addition being ſtill yearly made out of the Stalk, as 
the elder Parts yearly rot away. Grew. ibid. L. 2. pag. 59. 
 #bi plura vid. | . . | 
(12) How fafe and agreeable a 9 the Earth is 
to Vegetables, more than any other, is manifeſt from their 
rotting, drying, or being rendered infecund in the Waters, 
or the Air; but in the Earth their Vigour is long preſerved. 
Thus Seeds particularly, Mr. Ray ks ſome, may probably 
| retain their fecundity for Ten Years, and others loſe It in 
Five: bur faith he, In terre gremio latitantia, quamvis tot 


calorit, frigoris, bumoris & ſiccitatis varietatibus ibidem ob- | 


 moxia, diutius tamen (ut puto) fertilitatem ſuam tuentur, 
| gnam ab hominibus diligentiſſime cuſtodita ; nam & ego & 
alii ante me multi obſervarunt Sinapeos vim magnam enatam 
| in apgeribus foſſarum recens factis, inque areis gramineis 

effofis, ubi poſt hominum memoriam nulla unquam Sinapeos 
ſeges  ſuccreverat, Quam tamen non ſponte ortam ſuſpicor, 
ſed e ſeminibus in terra per tot annos reſiduis etiam prolificis. 
Ray. Hiſt. PI, Lt. Co 13. hs : e 

& | (13) 
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and others to cloſe themſelves up (13) upon the 
Touch of Animals. and the moſt to ſhut up their 
Flowers, their Down (14), or other their like 
Guard, upon the Cloſe and Cool of the Evening, 


by means of Rain, or other Matters that may be 


prejudicial to the tender Seed. _ 

And now to theſe Conſiderations relating to the 
Seed, I might add the various Ways of Nature in 
diſſipating and ſowing it, ſome. being for this 
end,. winged with light Down or Wings to be 
conveyed about by the Winds; others being laid 
in elaſtick ſpringy Caſes, that when they burſt 
and crack, dart their Seed at convenient diſtan- 
ces, performing thereby the Part of a good Huſ- 
— (15); others by their agreeable Ty 

„ COS i 


at 


(x3) Plante  nonnulle Aiſchynomene Veteribus difte, Recen- 
tioribus Vive & Senſitive & Mimoſæ haud obſcura ſenſus in. 
dicia produnt : ſiquidem folia earum manu aut baculo tacta, 
& paululum compreſſa, pleno etiam meridie, ſplendente Sole, 
illico ſe contrahunt ; in nonnullis etiam ſpeciebus cauliculi te- 
neriores concidunt & velut mavceſtunt ; quod idem ab aere. 
frigidiore admiſſa patiuntur, Ray. Hiſt, PI. T. 1. L. 18. App. 
S. 2. C. 2. «978. * . e 
(14) 1 Note obſerved that many, if not moſt Vegetables, do 
expand their Flowers, Down, &c. in warm Sunſhiny Weather, 
and again cloſe them towards Evening, or in Rain, c. 
eſpecially at the Beginning of Flowering, when the Seed 
is young and tender; as is manifeſt in the Down of Dan- 
delion, and other Downs ; and eminently in the Flowers 
of Pimpernel, the . and ſhutting of which are the 
Country-Man's Weather-wiſer; whereby Gerard ſaith, he 
foretelleth what Weather ſhall follow the next Day; for 
faith he, of the Flowers be cloſe ſhut up, it betokeneth Rain 
and foul Weather; contrariwiſe, if they be ſpread abroad, fair 
Weather, Ger. Herb. B. 2. ch. 183 | 3 

& alia [arbor in Tylis] ſimilis, folioſor tamen roſeique 
foris; quem noctu comprimens, aperire incipit Solis exortu , 
12 expandit. Intole dormire eam dicunt. Plin. Nat. Hiſt. 

t e. II. n . 

(15) So ſoon as the Seed is ripe, Nature taketh ſeveral Me- 
thods for its being duly Sown : not only in the opening of — 
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| further care, 10 fall directly 


8 ſpirted or © ſlung away. 


Spberick Figure, and girded about with a fturdy Spring. — 


notabilem ab acervo diftantiam projecta comperies. Ray ibid, 
x p. 132. | : 2 . | 5 T 


. 


Uterus but alſo in the. make of the Seed it ſelf. For, firſt. th 
L Arum, Po py, 8c; ave heavy and ſmall enough, evlthout 

| | hs wn into the Ground-—— But if 
they ave ſo large and light, as to be expoſed to the Wind, they 
are often furniſhed with one or more Hooks, to flay them from 
frraying too far from their proper Place — — —So the Seedsof 


| Avens have one ſingle Hook; thoſe of Agrimony and Gooſe. 


ras, man bob the former loving 4 warm bank - tbe 
. an Boles for its ſupport, On the contrary, many Seeds 
are furniſbed with Wings or Feathers ; partly with the bel 

the Mind to carry them, when ripe from off the Plant, as of 


Aſb, &c. ——— and partly to enable them to make their flight | 


more or leſs abroad, that ſo they may not, by falling together, 
come up too thick; and that if one ſhould miſs a good Soil or 


Bed, another may hit. So the Kernels of Pine have Wings 


yet ſbort 


hereby they fly not into the Air, but only ftut- 
ter upon the — Put 25 . y 


e of Typha, Dandelion, and 


moſt of the Pappous kind have long numerous Feathers, by 


evhich they are wafted every way- Again, there are Seeds, 
evhich ave ſcattered not 210 ng abroad, but by being either 
The firſt of thoſe are Wood-ſorrel, 

at 


ewhich having a running Root, Nature ſees fit to ſow the Seeds 


at ſome diſtance. The doing of which is effected by 4 white 


ſturdy Cover, of a tendinous or ſpringy Nature. This Co- 


ver, ſo ſoon as it begins to dry, burſts open on one ſide, in an 


inſtant, and is oo turned inſide outward ———and ſo 


ſmartly throws off the Seed. The Steds of Harts-tongue, is ſlung 
or ſhot away—— by the curious Contrivance of the Seed-Caſe, 


as in Codded-Arſmart, only there the Spring moves and curls 
inward, hut here outward ; viz. Every Seed-Caſe——— is of a 


The Surface of the Spring reſembles a fine Screw. So ſoon 
AS— _ this Spring is become ſtark enough, it ſuddenl 5 


| the Caſe into two Halfs, like two little Caps, and ſo ſlings the 


Seed. Grew. ib. p. 199. and in Tab. 72. all theſe admirable 
Art ifices are handſomely repreſented. ' | BEN 
zin ſi quantitas modica ſeminum (Filicis, Phyllitidis quo- 
que) a folits in ſubjectam charte munde————ſchedam decutia- 
tur, detergaturue, & deinde in acervum converratur, veſicularum 


ſeminalium. plurimis una diſſilientibus, & fibi invicem alliſis, 


acervulus varie moveri per partes videbitur, non ſecus ac Fs Sy- 
locus 


ronibus aut e beftiolis repletus eſſet grin 


tranquillus ſit, aure proxime admota, crepitantium interrum- 


pendum vaſculorum ſonitu, — ——percipietur ; & ſs microſcopio 
chartam oculis oberres, ſemina per eam undique ſparſa, & ad 


” 
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and Smell and ſalutary Nature inviting themſelves 

„ to be ſwallowed and carried about by the Birds .) 
and thereby alſo fertilized. by paſſing through ' 
y | 


. % 
2 1 * 2 


—_—_ 
——_— 


— 


: The admirable Contrivance of Nature, in this Plant is moſt 
be plain. For the Seed. Veſſelt being the beſt Preſerper of the Seed, 
1; tis there kept from the Injuries of Air and Earth, 'till it be 
of rainy, When it is a proper time for it to grow, and then it is 
of thrown round the Earth, as Grain by a skilful Sower. — When 
74+ ny Wet touches the End of the Seed-Veſſels, with a ſmart 
2 oiſe, and ſudden Leap it opens it ſelf, and with a Spring 
or i ſcatters its Seed to @ pretty Diſtance round it, where it grows, 
Dr. Sloane Voy. to Jamaica, p. 150. of the Gentianella flore 
. crruleo, & c. or Spirit-Leaf. . 1 

55 The - Plants of the Cardamine-Family and many others 


mm /. ſepius expertum ſcribit, tum Fobnſtonus apud | Geurdum ve 


fo but for ſuch alſo as grow in the Sea, Of which I hall 
, ive an Inſtance from my before commended Frien 
2 Sloane, As to the Fuci, — their Seed hath been diſcove- 


ble the Seed to flot, up and down. auith the 'Vaves. This Seed E 
'o. oming near Stones, or any ſolid Fovuindation, by means of 2 
ina. Mucilage it N er. with it, fticks to them, and ſpoots f th. | 


ly had hinted, and conjectured at the ; 


The Coralloid Shrubs, as allo in —_—_ Fungi, not only 3 j 
- bs Oo 8 e 
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their Bodies (16); and others not thus taken 8 
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Species of Crepitus Lupi, but alſo berween the Lamelle of 
other Species, and in that ſubterraneous kind called Truffles, © 
whoſe Seed and Veſſels open in the Cortex, at ſome Seaſons 


be faith, like that of Mallows in Shape. 


4 n 
T 


J have more than once examined 


As to the Crepitus Lupi, 1 | 
their Powder, with thoſe excellent Microſcopes of Mr. Wilſon's 
make: But the moſt ſatisfactory View Mr. Wilſon himſelf | 

ve me; by which I found the Seeds to be fo many exceed- 
ing ſmall Puff-Balls, with round Heads, and longer than or- 
dinary, ſharp pointed Stalks, as if made on purpoſe to prick 
eaſily into the Ground. "Theſe Seeds are intermixed with 
much duſty Matter, and become hurtful to the Eyes, pro- 
bably by their ſharp Stalks pricking and wounding that tender 
Organ. © | bee ee , ot 

| G 6) The ancient Naturaliſts do generally agree, that Miſ- 
ſeltoe is propagated by its Seeds carried ou by, and paſ- I 
ling through the Body of Birds. Thus Theophraſtus de Cauſ. W ( 
Plant. L. 2. c. 24. Te ans nic hr oprivur, &e: Initium F 

: vero a paſtu aviunt. —— Qnipbe Viſco detracto confetoque in i n 
0 
7 
t 


** P 1 


i _ alveis, quod frigidiſſimum eſt, ſemen cum excremento purum 

2 "ol "dimittitur, & atta mutatione aliqua in arbore Stercdvis cauſa 

3.8 - ©” pulldlat, erumpiique, &c. So alſo Pliny faith, viz. Omnino au- 
* tem fatum [Viſcum] nullo modo naſcitur, nec niſi per alvum if a1 
: 13 | Avium redditum, maxime Palumbis ac Turdi. Hec eft na- 1; 


3 | tura, ut Hiſt maturatum iu ventre Avium, won  proveniat. i. © 
SE  Plin, N. H. L. 16. c. 44. Whether what . Theophraftus and A 
| Pliny affirm, be conducive to the better fertilizing the Seeds 
of A / ay I know not; but that it is not of abſolute fe 
Neceſſity, I can affirm upon mine own Experience, having W 7» 
ſeen the Seeds germinate, even in the Bark of Oak. But ce 
5 | although they ſhor above an Inch, and ſeemed to root in the. ff pi 
"oF Tree, or they came to nothing, whether deſtroyed by Ants, 81 
*  - "Fe, which 1 füſpected, or Whether diſagreeing with the Oak if ee 
1 I know not. But I ſince find the Matter put out of doubt N 
® - by Mr. Doody, which! fee n Mr, Ray's it. Plant. 4p. p e. 
1591 Was Ken Wag o cs Thy, DE EE 5 x, RO 

.-. Nutmegs are ſaid to” be fertilized after the ſame Manner, 4 
2 Tavernier faith, was confirmed to him by Perſons that] c 
* "lived man | 8 ; whoſe Relation was, The 
Nutmeg being ripe, everal* Birds come from the Iſlands 


k ' ,_ _ _- toward the South, and devgur it whole, but are forced to 
© - + "throw it up again, before it be digeſted.” That the Nutmeg, 
Oo RP OS Ground, takes root, and produces 4 Tree, which woul 
. . I [2 | > ww * „ ; ne 
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of, do. many of them by their Uſefulneſs in hu- 

N man Life, invite the Husbandman and Gardiner 
carefully to ſow and nurſe them us. 
t o this fo dingular a Care about the Propaga- 
tion and Converſation of the Species of Vegetables, 
g Imight add the nice Proviſion that is made for 
d their Support and Aid in ſtanding and growing, 


4 


3 that they may keep their Heads above Ground, 


and not be rotted and ſpoiled in the Earth them- 
r. ſelves, nor thereby annoy us; but on the contra- 
ck | ry. miniſter to all their Ends, and our Uſes; to 5 
th afford us Houſes, Utenſils, Food (17) Phyſick, | 
ex 77 1, 2 DULY ot Cloath= | 


% 7 . „ 
1 Woe” | mo 7 : > "Os. a 755 it 3 — . 13 . 


92 , — P T — F 15 | pr 75 8 75 2 27; FHP FPS N ? 1 
al- never thrive, was it planted. Tavern. of the Commod. of b 
uſ. . Mogul. And Monſieur Thevenot, in his Travels to the [n= 
um WW dies, gives this Account; The Tree is produced after yhis Man- 
in ner; there is a kind of Birds in the Illand, that having picked ; 
un i off the green Huck, ſwallow the Nuts, which having been foms _ 
uſa Time in their Stomach, they void by che ordinary Way; and 
au- they fail not to take rooting in the Place where they fall 
um and in Time to grow up to a Tree. This Bird is fHaped 
na- ¶ like a Cuckoev, and the Dutch prohibit their Subjects under Pain: 
_ — to kill any of them. ©. Sir T. Pope Blunt's Nat. 
and .. 3 r 
eeds W But Mr. Ray gives a ſome what different Account: Hun 
lute ¶ fructum [ Nucem Moſchatam] varie quidem ute Hepaſcun- 
ving W tur, ſed maxime Columbæ genus album & parbum, que deb 
But W cente nucamento, illectæ ſuavitate Macis hune cum Nuce eri- 
piant & devorant, nec niſi repleta ingluvit capaciſſima ſa- 
\nts, ¶ ginam deſerunt. Noſtrates ibi mercatores Columbis"iftis Newts 
Oak i eeters five. Nucivoris nomen impoſuerunt. Quas autem vorant . 
oubt I Nuces, poſt integras per alvum reddunt, Reddit æ citius deins 
p. pl germinant ut pite premacerate- fervore Ventriculi. Arbores indes 
nate cem præcociores, facile ſunt corruption obnoxie, frutum.. 
que ferum”- ceteris multo viliorem, & bac cauſa neglectum in- 
colis contemptumque, præter Macin; quem ad adulterandum 
meliorem adbibent. Ray H P. L. 2. ö. 4. 
- (17) Arboret blandioribus fruge ſuccis hominem mitigauere. 
Ex lis recreans membra Olet liquor, vireſque potus ini: tot - 
denique ſapores annui ſponte wvenientes : & menſ#, depugnetur 
licet earum. cauſa cum feris,” & paſti naufragorum ' corjoribuy 


Piſces 'expetantur, etiamnum tamen ſecunds, Ai Pre 
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Cloathing, yea Diverſion too, by the Beauty 
of their Looks, by the Fragrancy of their Smell 
by creating us pleaſant Shades againſt the ſcor- 
ching Beams of Summer, and skreening us againſt 
the piercing Winds, and cold of Winter (18). 
And it is very obſervable what admirable Pro- 
viſions are made for this Purpoſe of their Support 
and Standing, both in ſuch as ſtand by their own 
Strength, and ſuch as need the Help of others. In 
ſuch as ſtand by their own Strength by Means of the 


ſtronger and more ligneous Parts (equivalent to 


the Bones in Animals) being made not inflexible, 
as Bones; becauſe they would then be apt to 
break, but of a yielding elaſtick Nature, to eſ- 
cape and dodge the Violence of the Winds; — 


PF 4 PR 
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Plin, N. H. L. Ia: 6 .. 


camus maria, terraſque admovemus, arbore exedificamus tecta. 
(18) Plantarum Uſus latiſime patet, & in omni vite parte 


occurrit. Sine illis laute, ſine illis commode non vivitur, at 
nec viuitur omnino: Quæcunque ad victum neteſſaria ſunt, 
uecungue ad delicias faciunt, e locupletiſſimo ſuo penu abunde 
uhminiſtvant. Quanto ex iis menſa innocentior, mundior, 
ſalubrior quam ex Animalium cede & laniena ? Homo certe 


"A 


natura Animal carnivorum non 'eſt-; nullis ad præadam & ra- 


| pinam. armis inſtructum, non demtibus. exertis & ſerratis, non 
unguibus aduncs. Manns ad fructus coligendos, dentes ad 
mandendos compavati. Non legimus ei ante Diluvium carnes 
ad eſum conceſſas: At non victum tantum nobis ſuppeditant, 
ſed. & Veſtitum, Medicinam, & Domicilia aliaque ædift- 
cia, & Navigia, & Suppellectilem, & Focum, & Obleta- 
menta Senſuum Animique : Ky bis naribus odbramenta cr 
ſuffumigia parantur, Horum flores inenarrabili colorum & 
_ \ Schematum varietate & elegantia oculos exhilarant, ſuaviſſ- 
ma oflorum .quos expirant fragrantia ſpiritas recreant.' Horum 
fructus gulæ illecebræ menſas ſecundas inftruunt, & languen- 


tem appetitum excitant. Taceo uirorem am niſſimum oculis 


 amicum, quem per prata, paſeua, gros, ſyloas ſpatiamtibus 
abjiciunt, & Umbras quas contra æſtum & ſolis avdores pra- 


bent. Ray. ib. L, I, c 24- p· 46. 8 es An 
N | 7 LA 8 (19 


af 
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_ ſunt uus earum, ſine quibus vita degi non poſſit. Ar bore ſul- 
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Top (19). 


. veluti digitis frmantur, um 
modi radicule ſubro ends ſunt, & pilis cooperiuntur; & quad 


o 


| of "their. Felt! but thefe Claſyers taking bold of - any thing. 
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by means alſo of the Branches ſpreading hand- | 


ſomely and commodiouſly about, at an Angle of 


about 45 gr. by which means they equally fill up- 
and at the ſame time make an Æquilibration of the 
And as for ſuch Vegetables as are weak, and 
not able to ſupport themſelves, tis a wonderful 
Faculty they have, ſo readily and naturally to 
make Uſe of the Help of their Neighbours, em- 
bracing and climbing up upon them (20), and 
V e - uſing 


* 
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(1 9) All Vegetables of a tall and [ſpreading Growth ſeem to 
have a natural Tendency to a Hemiſpherical Dilatation, but 7 


nerally confine their ſpreading within an 2 90 gr. 4s be- 


its Parts and 


— 
o 


ing the moſt becoming and uſeful Diſpoſition 
Branches. | Now the ſhorteſt 72 to give a moſt graceful. and 
Uſeful filling. to that Space of dilating and ſpreading out, is to 
proceed in ſtrait Lines, and to diſpoſe, of thoſe Lines, in aVa- 


3 riety of Parallels, &c. And to do that in a . Space, 


&c, there aprears but one way poſſible, and that is, to form 
all the Interſefions which the Shoots and Branches make, 
evith Angles of 45 gr. only. And I dave appeal to all if it be not 
in this manner, almoſt to a nicety, obſerved by Nature, &c. 4 


| uiſible Argument that the whe pi Capacities. of Matter are go- 


verned and diſpoſed by an All- wiſe and infinite Agent, the na- 
tive Strict neſſes and  Regularities of them plainiy ſhewing from 


. whoſe Hand oy come. Account of the Origine and Format. 


of Fol, Shells, &c. Print Lond. 1705. pag. 38, 414. 64, 
| (29) In Hedera ſurculi, & rami binc inde .clavicules, quas 
radi. 


iculas emittunt, que 8 vel occurrentibus arboribus 
in allum ſuſpenduntur. Hujuſ 


mirum e, glutinoſum fundunt humorem, ſeu Terebinthinam, 
qua arcte lapidibus nectuntur & aoglutinantur.— — Non mi- 
nori induſtra Natura utitur in Vite Canadenſs, &c. The ad- 
mirable and curious Make of whoſe Tendrels and their Feet, 


ſee in the illuſtrious Author Malpig. de Capreolis, &c. pag. 48. 


Claſpers are of a compound Nature  betaveen that of 4 Root, 
and a Trunk, Their Uſe is ſometimes for Support only; as in 
the Claſpers of Vines, Briony, &c. whoſe Branches being long, 
Render, and fragile, would fall by their own Weight, and that 


„ that 


7 
Lo 
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uſing them as Crutches to their feeble Bodies: 


ſome by thetr odd convolving Faculty, by twiſting 


themſelves like a Screw about others; ſome ad- 


vancing themſelves, by catching and holding | 


with their curious Claſpers and Tendrels, equivalent 
to the Hands; ſome by ſtriking in their rooty Feet; 
and others by the Emiſſion of a natural Glue, 
cloſely and firmly adhering to ſomething or other 
that adminiſters ſufficient Support unto the m. 
All which various Methods being ſo nicely accom- 
modated to the Indigencies of thoſe helpleſs Ve- 
getables, and not to be met with in any beſides, 
1s a manifeſt Indication of their being the Con- 
trivance and Work of the Creator, and that his 


infinite Wiſdom and Care condeſcends even to 
the Service and Well-being of the meaneſt, moſt 


weak and helpleſs inſenſitive Parts of the Creation. 


In the laſt Place, to the Uſes already hinted at, 


1 might add a large Catalogue of ſuch. among 
Vegetables, as are of peculiar Uſe and Service to 
the World, and ſeem to be deſigned as twere on 
e by the moſt merciful Creator, for the 
Good of [Map 0 *. „Leßßer Wee OR : i * Among 
Py . Grain, 


Pa 


hy „ * $20 © 


that is at- an re they 2 a. ith — 
which they haue (thoſe of Bs riony ve 'a reirogade Motion a- 
bout every third Circle, in the Form of a double Claſp, ſo that 
if they mifs one cu | they may catch the other.) Sometimes the 
Uſe of - Elaſpers'4s. "al for 4 Suppl, . as in the Trunk Roots of 
Joy which beigg 4 4 Plant that mounts very high, and being 
| 4 a cloſer and more compact Subſtance than that 7 Vines, - the 
Sap would not be Sufficiently Supplied to the e outs, Faq 

leſs _ 2 the Mother 7 but theſe Iſo | 

Port too imes 13 ſerve for 55 = 2 
tion, and Shade « '- be fir 275 of theſe ſerve t be Claſpers of Cu- 
cumers © for tbe E ſe, or rather the Trank. Roots of 


'Chamomil ; and ſor all three the J D 4 Strawberries. 

: Harris Lex-Tech.16 verb, Claſpen n. 
ac l Vegetables ww nor. only. Food, 70 , bur 
by, 1 l it be true 588 Ariſtotle faith; . and _ 
bim 
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condita : Fay & wulnera recentia mire conglutinat. 
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Grain, I might Name the great Fertility (21) of 
ſuch as ſerves for Bread, the eaſy Culture and 
Propagation thereof, and the Agreement of eve- 
ry Soil and Climate to it. Among Trees and Plants 
I might inſtance in ſome that ſeem to be deſign- 


ed as twere on purpoſe for almoſt every Uſe (22), 


and Convenience: ſome to heal the moſt ſtubborn 
1 1 and 


him Plyny; which latter in his 8th Book, ch. 27. ſpecifies 
divers Plants made uſe of as Speciſicks by divers both Beaſts 
and Birds ; as Ditteny by wounded Deer, Celandine b Swal. 
lows, to cure the ſore Eyes of their Young, Sc. And if the 
Reader hath a Mind to ſee more Inſtances of this nature 
(many of them fanciful enough) he may conſult Merſenne 
"73 Geneſ. pag. 933. | * | ho e 8 
Gard Ses before Book 4. Chap. 11. Note 2. | 
(22) Planta hec unica [Aloe Americana] inquit Fr. Hernan- 


dez quicquid vite eſſe poteft neceſſarium præſtare facile poteſt, | 


eſſet rebus humanis modus. Tota enim illa lignorum ſepiendo. 


rumque agrorum uſum præſtat, caules tignorum, folia vero te- 
Ha tegendi imbricum, lancium eorundem neruuli & fibra eun- 


dem habent uſum ad linteamina, calceos, & veſtimento conff- 


cienda quem apud nos Linum, Cannabis, Goſſpium, c. RK 
mucronibus fiunt clavi, aculei, ſubule, quibus per forandis cru- 
ribus, macerandi corporis gratia, Indis uti mos erat cum Dæmo- 
num vacarent” cultui ; item aciculs, acus, tribuli militares, & 
roſtella idonea pectendis ſubtegminibus. Præterea e ſucco ma. 

nanti, cujus eoulſts germinibus internis folliſve tenerioribus 
cultis [Yztlinis] in mediam cavitatem, ſtillat planta unica ad 
go interdum amphorag (quod dictu eft mirabile) Vina, Mel, A. 
cetum at Saccharum parantur [The Methods of which he 


 tells.] Idem ſuccus menſes ciet. alvum lenit, Urinam -evocat, 


Renes & Veſicam emundat. E radice quoqus Reſtes fiunt fir- 
miſime. 2 N es e decocta ſub 
| : apta, ſapiuntque Citrea fruſta faccharo 


terra edendo | ſunt Py” 


7 


| -aſſa & affecto loco impoſita couvulſionem curant, ac do- 
—— ( Aro 1 Yi ory ror quamvis ab 
Indica jroficiſcantur lus, ſenſum babetant atq; torporem indu- 
cent. Radicts ſuccus Inem Veneream 3 ndes. D. Palmer. 
Ray ib. L. 22. c. 7. See alſo Dr. Sloane Voy. to Famaica. p. 247. 
a There are. alſo two forts of Aloe belides, mentioned by 


the ſame Dr.*Slegne, one of which is made uſe of tor Fiſh: 


* — 1 l 1 þ 4 
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dangerous Diſtempers (23), to alleviate and eaſe 
the Pains (24) of our poor infirm Bodies all the 
World over : And ſome deſigned for the peculi- 
ar Service and Good of particular Places, - either 
to cure ſuch Diſtempers as are peculiar to them, 
by growing more plentifully there than elſewhere 


(25); or elſe to obviate ſome Inconvenience 


there 


— 


ing-Lines, Bow-ftrings, Stockings, and Hamwocks. Another 


[hath Leaves that hold Rain-water, to which Travellers, c. 


reſort to quench their Thirſt, in ſcarcity of Wells, or Waters, 
in thoſe dry Countries. ibid. p. 249. URN 

(23) For an inſtance here, I ſhall name the Cortex Peruvia. 
nus, which Dr. Morton calls Antidotus in letamen ærumnarum 
vite humane plurimarum diuinitus conceſſa. De Febr. Exer. v. 
c. 3. In Sanitatem Gentium proculdubio a Des O. M. conditus, 
Cujus gratia, Arbor vite, fiqua alia, jure merito appellari 


poteſt. Id. ib. c. 7. Eben] quot convitiis Herculea & divina hec 
Aniidotus jatabatur ? Ibid. een | | | 


- To this (if we may believe the Epbemer. German. An. on; 
Obſer. 74. and ſome other Authors) we may add Trifolium 


paludoſum, which is become the Panacea of the Germans 


and Northern Nations. | 


- (24) Pro doloribus quibuſcunque ſedandis Nenn, ſem. 


per «ſus Opium babetur ; quamobrem merito Nepenthe appel- 


lari ſolet, & remedinm vere divinum exiſtit. Et quidem ſatis 
 mirari vix poſſumus, quomodo urgente viſceris aut membri cu. 
Juſjiam tortura inſigni, & inolerabili cruciatu, pharmacum 


voc, incantamenti inftar, levamen & draxgnoiay ſubitam, immo 


 interdum abſque ſommo, aut ſaltem prius quam advenerit, con- 
Opiatice operari, & potentiam ſuam narcoticam exerere conti. 


want, immo etiam aliquamdiu poſtquam fomnus finitur, ſum. 
na alleviatio, & indolentia in parte affedta perſi ſti. Willis 


(. 5) Tales Plantarum your in 'qttacnnque regione 4 Deo 
 animalibus 757. 


ereantur quales hominibus & idem natis maxime 
conveniunt , imo ex plantarum naſcentium frequentia ſe fere 


animadvertere poſſe Suibus morbis [endemiis] quelibet regio 


ſubjecta ſit, ſcribit Solenander. Sic apud Danos, Friftes, Hol. 
landos, quibus Scorbutus frequent, Cochlearia copioſe provenit. 


1 
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there, or to ſupply ſome conſtant Neceſſity, or 
Occaſion, not poſſible, or at leaſt not eaſy, to be 
ſupplyed any other Way (26). Tis, for inſtance, 
an admirable Proviſion made for ſome Countries 
„ ſubject to Drought, that when the Waters every 
8 where fail, there are Vegetables which contain 
e || not only Moiſture enough to ſupply their own 
e | Vegetation and Wants, but afford Drink alſo both 


0 


— 


to 
er 6 E ; 5 
c. To this may be added Elſner's Obſervations concerning the 
8, Vertues of divers things in his Obſervations de Vincetoxico Scro- 
phularum re medio. Eph. Gerd. T. 1. Obſ. 57. hs 
4. Fobn Benerovinus a Phyſician of Dort may be here conſulted, 
7 who wrote a Book on purpoſe to ſhew, that every Country 
v. hath every thing ſerving go its Occaſions, and particularly 
5. Remedies afforded to all the Diſtempers it is ſubje unto. 
i V. Bener. Auguprei Batav. ſive Introd. ad Medic. indigenam. 
ec (26) The Deſcription Dr. Sloane gives of the Wild-Pine is, 
that its Leaves are channelled fit to catch and convey - 
P Water down into their Reſervatories, that theſe Reſerva- —_— 
2 tories are ſo made, as to hold much Water, and cloſe at 25 _ | 
15 top when full, to binder its eyaporation ; that theſe Plants 8 Wh 
. row on the Arms of the Trees in the Woods every where „5 
.in thoſe Parts] as alſo. on the Barks of their Trunks, And Ty 1 
I- one contrivance of Nature in this Vegetable, he faith, is - _— 
is admirable. The Seed hath long and many Threads of Tomen- | 
2 tum, not only that it may be carried every aubere by the Wind - 


m 1 alſo that it 77 by thoſe Threads, when drives 
20 through the Bougbs, be be aff and 2 to the Arms, and 
n- WU extant parts of the Barks of Trees. Jo ſoon as it ſprouts or 
le WW germinates, although it be on the under part of a Bough, —- 

i. i its Leaves and Stalk viſe perpendicular, or ftrait up, becauſe 


as if it had any. other Poſition. the Ciftern ore mentioned 

lis 4575 it is 45 y 1 2 hollow Leaves, > 
5 could not bold Water, which is neceſſary for the Nouriſbment - 
eo and Life of the Plant.. — In ſcarcity of Water, this Reſer- 

ne vatory is neceſſary aud ient, not only for the Plant it ſelſ, TY 
re but likewiſe is very uſeful to Men, Birds, and all ſorts 1 In- 1 3 
10 ſects, whether they come in Troops, and ſeldom go Sy ewith. e 
ol. out refreſbment. Ia. ib. p- 188. and Phil. Tranſat. No. 251. 


—— ae id — 


—— 


it. where a Figure is of this notable Plant, as alſo in Loumborps 
I Abridg. V. 2p. 6609. e 


The 


HS ih 


a20/egetablesthat are peculiarly uſeful. Bock x 


; » * p 
— 
* - 3 * * * * ba * * 4 v.43 > 4 - * >, 


Root, and that 
as I have done many times to my greai Relief. Dampier's Voy, 
to Campeachy. ch. 2. p. 56. a 
(27) Navarette tells us of a Tree called the Coy, which 
_ wines about other Trees, with its End hangin 
And that Travellers cut "the Nib off it, and Sref.mtly a ſpout of 


> Zange, inquit | Tragus. Rau Cat. P lant. ci 


ns _ 
* * \ Mt: - 
* 
0 0 x 
* 
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to Man and other Creatures, in their great Ex- 
tremities (27); and a great deal more might be 


inſtanced in of à like nature, and things that 
bear ſuch plain Impreſſes of the divine Wiſdom 


and Care, that they manifeſt the ſuper-intendance 


\ 


of the infinite Creator, 


Thus I have given a Sketch of another Branch 


of the Creation, which (although one of the 
YO ER IR | 5 mean- 


We Mill Pine, fo called, &c. hath Leaves that will hold 
a Pint and half, or Quart of Rain-Water ; and this Water 


| Were the Leaves, and nouriſhes the Root, When we find 


#heſe Pines, pe — our N nivel no the Leaves juſt above the 
ont the Water, <which we catch in our Hats, 


ownwards ; 


Water runs ont from it, as clear as Cryſtal, enough and to ſpare 


for fix or eight Men, I drank, faith he, 10 my ſatisfaction of it, 


found. it cool and ſweet, and would drink it as often as 1 found 


it in my way. It is a Fuice and natural Water. It is the com- 
non Reli of the Herds-men on the Mountains. When they are 
Thirſty, they lay bold on the Bejuco, and drink their Fill, Collect. 
of Voy. and Trav. Vol. 1. in the Suppl: to Navaretta's Account 


of China, p. 355. © 8 
The Waterwith of Jamaica hath the ſame Uſes, concerning 
Which my before commended” Friend Dr. Sloane favoured me 


with this Account from his original Papers: This Vine” growing 


'0n dry Hills, in the Woods eohere wo Water is to bs met ei, ik 


Trunk, if cut into pieces two or three Yards long, and beld by 
either End to the Mouth, affords. ſo plemtifully a limpid, innocent 
Aud vefreſhing Water, or Sap, as gives new Life to the droughty 
: Traveller or Hunter, Whence this is very mu 4 3 
the Inhabitants of theſe Iſlands, as an immediate Gift of Provi. 
Hence to their di ſtreſſed Condition.” © | „„ 
Io this we may add what Mr. Ray takes notice of concernin 
the Birch. Tree, , In jnitiis Veris antequam folia prodiere, vul- 
werata dulcem ſuccum copioſe effundit, quem ſiti preſſs Paſtores 
zn ſylvis ſepenumero pot are ſolent. Nos etiam non ſemel eo Ii quore 


peragravimu, 


reereati ſumus, cum herbarum gratia vaß. . 
Cantabr. in 
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meaneſt, yet) if it was accurately viewed; would 
abundantly manifeſt itſelf to be the Work of God. 
But becauſe I have been ſo long upon the other 
Parts, although leſs 'than they deſerve, I muſt 
therefore content my ſelf with thoſe general 


Hints I have given; which may however ſerve 


as Specimens of what might have been more 


largely ſaid about this inferiour Part of the ani- 


mated Creation e 

As to the Inanimate Part, ſuch as Stones, Mi- 
nerals, Earths, and ſuch like, that which I have 
already ſaid in the Beginning ſhall ſuffice, | 


7 4 , | : . 0 1 N _ : 
= ; 4 x . o 4 4 * ; : 
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Proflical I N F E RE N C E 8 from the «fore 
going SURVEY. | 


03 ay: VIN G in the preceding Books 
_ S carried my Survey as far as I care at 
preſent to engage my ſelf, all that 

os remaineth is to dfaw ſome Inferences 
from the foregoing Scene of the great 

oy $ Works, _ ſo concloge this Part * my 


5 intended Work. 
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HEI fel nference I ſha de, 

= way of Confirmation rp the oath That the 
FS Works ofthe Lord are great 1). Andthis is neceſſary 
13 do be obſervedꝭ not againſt the Atheiſt only, but all 
1 other careleſs, incurious Obſe 
Works. Many of our ufety 'Labours, and ſome 
of our beſt- Modern Books - hall be condemned 
= with "EY this Nice of Wen That "A are 
A I SET about 


M - * 
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1 es a) Era ne . NED [ati pro merito ts eius 
3 Sapientiam ac Potentiam, qui animalia fabricatus eff, Nam 
ee ßpjuſmodi opera non Laudibus modo, verum etiam Hymnis ſunt i 

ora, goe priuſquam inf} xiſſemus, Feri non poſſe perſuaſum , 
Fa nos e 1. e 
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about trivial Matters (2), when in truth they are 

— | ingenious and noble Diſcoveries of the Works of 

GOD. And how often will many own the 

World in general to be a Manifeſtation of the In- 

finite Creator, but look upon the ſeveral Parts 

thereof as only Toys and 'Trifles, ſcarce deſerving 

©- WW cheir Regard ? But in the foregoing (I may call 
it ) tranſient View I have given of this lower, and 

moſt ſlighred Part of the Creation, I have, I 

ks hope, abundantly made out that all the Works of 

at the Lord, from the moſt regarded, admired; and 

at praiſed, to the meaneſt and moſt lighted, are 

ES great and glorious Works, incomparably contri- 

at ved, and as admirably made, fitted up, and pla- 

1 WW ced in the World. far then are any of the 

Works of the LORD, (even thoſe eſteemed the 

meaneſt) from deſerving to be diſregarded or con- 

temned by us (3), that on the contrary they de- 

ſerve (as ſhall be ſhewn in the next Chapter) to 

be ſought out enquired after,and curiouſly and diligent- 

ly pryed into by us; as I have fhewed the Word in 
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ry (2) Non tamen pigere debet Lefores, ea intelligere, quemad. 
Ul modum ne Naturam quidem piguit ea reipſa {7 WY Galen. 
1H FO A TY No er Ao 6 cant 

ne ; (3)-4n igitur etiam ſi quemadmodum Natura bac E ejuſ- 
2 modi ſumma ratione ac. providentia agere potuit, ita & nos 


" I irnitari aliquands poſſemus ? Ege vero exiftimo multos noftrum 
re i ne id quidem paſſe, neque enim artem Nature exponunt : Eo 


ut WW enim: modo omnino cam admirarentar : Sin mints, eam ſaltens 
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ron vituperavent. Galen. ib. L. 10. c. 3 
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that Gr Warks ought. to 1. buli into, 
and that fuch e Me, commendable. N 


IHE Creator do ubtleſs did not -beſtow — much 
5 . Curioſity, and exquiſite Workmanſhip and 
© | Skill upon his Creatures, to be looked upon with 
| | 4 careleſs, incurious Eye, eſpecially to have 
them ſlighted or contemged ut to be admired / 
by the Rational Part of the World, to magnify his 
own Power, . Wiſdom and Goodneſs to all the 
World, and the Ages thereof. And therefore we 
may look upon it as a great; Error, not to anſwer 
thn Ends of the infinite Creator, but rather to 
fe and affront them On the contrary, my 
ext commends GOD Works not only for be- 
| ing: great, but alſo thole carious and ingenious 
EEE | Enquirers that ſeek them out, or pry into them. And 
the more we pry into, and diſcover of them, the 
greater and more glorious we find them to be, 
the more worthy of, and the more exprelly to 
© pProclaim their: great F 
3 -Commendable then are the Reſearches, which 
- many amongſt us have of late Years made into the 
Works of Nature, more than hath been done in 
ſome Ages , And therefore when we are 
asked, Cur Bono ? To what purpoſe ſuch Enqui- 
ries, ſuch Pains, ſoch Ex 7 The Anſwer is 
- eaſy, It is to anſwer the Ends for which GOD 
3 ſo much Art, Wiſdom and Power about 
them, as well as given us Senſes to view and ſur- 
- vey them ; and an Underſtanding and Curioſity 
to ſearch into them: It is to follow and trace 
9815 n and whicher he leads us, that we 2 
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Chap, INT. God's Works are manifeſt. 431 


pientiæ opera eſſe dicemus, ſi mo 


ſee and admire his Handy-work our ſelves, and 
ſet it forth to-others, that they may ſee, admire 
and praiſe it alſa, I ſhall then conclude this In- 
ference with what Elihu recommends, Job 36. 
24, 25. Remember that thou . maguifie his Work, 
which Men behold. Every Man ma) ſee it, Men may 
behold it far r 
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the Unreaſonableneſs of Infidelity. . 


* 
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That GOD r Works are manifeſt to all: Whence 


* 


f - "HE concludingWords of the preceding Chap- 
ter ſuggeſts a third Inference, that the Works 


of GOD are ſo viſible to all the World, and with- 
al ſuch manifeſt Indications of the Being and 
Attributes of the infinite Creator, that they 
plainly argue the Vileneſs and Perverſeneſs of the 


Atheiſt, and leave him inexcuſable. For it is a 
ſign a Man is a wilful perverſe Atheiſt, that will 
impute ſo glorious a Work, as the Creation is, to 
any thing, yea a meer Nothing (as Chance is) ra- 


ther than to GOD (7). Tis a ſign the Man is 
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5 (1) Galen having taken notice of the neat iſtribution 


of the Nerves to the Muſcles, and other Parts of the Face, 
cries 'out, Haæc enim fortunæ ſunt opera Ceterum tum omni- 
bus ¶partibus] immitti, tantoſque eſſe ſingulos [nervos] mag- 
nitudine, quanta particulæ erat neceſſe ; haud | ſcio an hominum 


fit. ſobriorum ad Fortunam opificem id revocare. Alioqui quid | 


tandem erit, quod cum Providentia & Arte efficitur * Omnino 


enim hoc ei contravium eſſe debet, quod Caſu- ac Fortuito fit. 


And afterwards, Hec quidem . . ejuſmodi Artis ſcil. ac ſa- 


ſunt contraria; fietque jam quod in proverbiis . Fluvii 
ſenſum fiuent ; þ opera que nullum habe 


habent | neque ornamentum 
| miese 


Fortune tribuenda ſunt que 5 7 os 
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432 God's Works are maniſeſt. Book XI. 
wilfully blind, that he is under the Power of the 


Devil, under the Government of Prejudice, Luſt, 
and Paſſion, not right Reaſon, that will not diſ- 


Cern what ever) one can ſees what. every Man m ay b as. 
Bold afar off, even the Exiſtence and Attributes of 


the CREATOR from his Works. For as there is 


no Speech or Language where their Voice is not heard, 


their Line is gone out through all the Earth, and their 


Words to the End of the World : So all, even the 
| barbarous Nations, that never heard of G OD, 
have from theſe his Works inferred the Exiſtence 


of a Deity, and paid their Homages to ſome Deity, 
although they have been under great Miſtakes in 
their Notions and Concluſions about him. But 


however, this ſhews how naturally and univerſally 


all Mankind agree in deducing their Belief of a 


God from the Contemplation of his Works, or as 
even Epicurm himſelf in Tully (2) faith, from « 
- Notion that Nature it ſelf hath imprinted upon the 
Minds of Men. For, ſaith he, "what Nation is 


there, or what kind of Men, that without any Teach- 
ing or Inſtructious, have not a kind of Anticipation; 
or preconcei ved Notion of a Deity ? © 


An Atheiſt therefore (if ever there was any 
_ ſuch) 7 juſtly be eſteemed a Monſter among 


Rational Beings ; a thing hard to be met with in 


the whole Tribe of Mankind; an Oppoſer of all 
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neque rationem, neque modum Artis eſſe ; contraria vero Fortuna 
(i) Primum eſſe Deos, quod in omnium animis, &c. And a 


little after, Cum enim non inſtituto aliquo, aut more, aut lege 


fit 97 conflituta, maneatque ad unum omnium firma conſenſyo, 
inte 


ligh neceſſe eſt, eſſe Deos, quoniam inſitas eorum vel potius 


__ innatas copnitiones habemus. De quo autem omnium Natura 


conſentit, id verum 2. neceſſe eft. Eſſe igitur Deos confitendun 
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the World (3); a Rebel again human' Natut 
and Reaſon, as well as againſt his GOD. © 
But above all, monſtrous is this, or would be, 
in ſuch as have heard of GO D, who have 
had the Benefit of the clear Goſpel-Reve- 
lation. And ftill more monſtrous this would 
be in one born and baptized in the Chriſtian 
Church, that hath ſtudied Nature, and pryed 
farther than others into God's Works. For ſuch 
an one (if it be poſſible for ſuch to be) to deny the 
Exiſtence, or any of the Attributes of G OD, 
would be a great Argitment of the Infinite In- 


RY STTTX 
4 


1 


> : 
convenience of thoſe Sins of Intemperance, Luſt, 
tand Riot, that have made the Man abandon his 
7 | Reaſon, his Senſes, yea I had almoſt ſaid his very 
human Nature (4), to engage him thus to deny 
pi he Maſt: O 8 
: | Svalſo it is much the ſame monſtrous Infideli- 
-- fl ty, at leaſt betrays the ſame atheiſtical Mind, to 
deny GOD's Providence, Care and Government 
of the World; br (which is a Spawn of the ſame 
„ Epicurean Principles) to deny Fizal Cauſes (5) in 
God's. Works of Creation; or with the Profane 
y in Eſal. 73. 11. to ſay, How doth God know? and is 
8 e, ng e eee 5 TS 
n A 1 WE: Tis VEE: IE 5 += 200 
The Athei nying a God. Piat a 1 
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um longo tempori, ſed & multis bomi nibus, gentibus, O famillis, 
m qua religiqſus Deorum cultus, quaſi divino furore correptas, te- 
14 „ c 
I (5) Galen e refuted the Epicuredn Principles 
a of Aſelepiades, by ſhew ing his Ignorance in Andrathy and Phi- 
ge loſophy, and by Demonſtrating All the Camſes to be evident! 
% In the Works ot Nature, via. Final, Efficient, Inſtrumental, 
us 
ra 
m 


1 


Material and Formal Cauſes, concludes thus againſt his ſortui- 
tous Atoms, ex quibus intelligi poteſt, Conditorem noſtrum in ſor- 
mandts particulis unum hunc ſequi ſcopum, nempe ut quod melius 
Bf cligat, Galen, de UL. Part. I. * © as | 
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434 Re the 


| there Kmnowledgoin the m High. ? > For as t avitty 
and eloquent Saluſam wo 6 7 They that affirm no- 
thing is ſeen by G A 12 5 0 all probability, take 


away the. Subſtance, as well as Sight of God. — u. 
what ſo great Magneſs, ſaith he, as that when a Max 
doth. not e GOD 272 the Creator of all ham, he 
ſhould deny him. to be the Governour of them! or when 


be confeſſerb him to be the Maker, he ae Jay, &0D. 


neglectetii what, bg hath . made 155 
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N60 81 D's . b ought to 8 — He 
' andObedience to GOD. . 


Ilnce the Works f the Creation are all of heck 
ſo many Demonſtrations of the infinite Wiſ- 
dom and Power of God, they may ſerve to us as ſo 
many Arguments exciting us to the conſtant Fear 
of God; and to a, ſteady hearty Obedience to all 
his Laws.“ And thus we may make theſe Works 
as ſerviceable to our ſpiritual Intereſt, as they all 
are to our Life, and temporal Intereſt,” For if 
whenever we ſee them, we would conſider that 
theſe are the Works of our infinite Lord and Maſter, 
8 > whom. we are to be accountable for all our 


7 


5 


ſerve 25 ſe him who is " boks all Controul, 
and who api our Life and whole Happineſs in 
his Power. After this manner GOD himſelf argues 
nes. his own Ras et, and . Underſtand- 
EW ing: 
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Chap. V. Thankfulneſs u God's Dae. 435 


heard not, Jer. 5. 21, 22. Fear ye not me, ſaith the 
Lord? will ye not tremble at my Preſence, which, have 
placed the Saud: for the Bound of the Sea, by a perpes 
tual Decree, that it cannot paſs it, and though the 
Wares thereof tofs themſelves, yet can they not prevail; 
though they roar, yet can they not paſs over it? 
Ibis was an Argument that the moſt ignorant 
ſtupid Wretches could not but apprehend ; that a 
Being that had ſo vaſt and unruly an Element, as 
the Sea abſolutely at his Command, ought: to be 


feared and obeyed ; and that he ought. to be 


conſidered as the ſovereign. Lord of the World, 


on whom the World's Proſperity. and Happinefs 


did wholly depend; v. 24. Neither ſay they in their 
Heart, let us now Fear the Lord our God, that giveth 
Rain, both the former and the latter in his Seaſon ; he 
reſerveth unto mz the appointed Mees of the Harveſt. 
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That G0 D' Works ought to excite us to 
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A S the Demonſtrations GO hath given of 

his infinite Power and Wifdom ſhould ex 


cite us to Fear and Obedience ; ſo I ſhall ſhew in 


this Chapter, that the Demonſtrations God hath 
given of his infinite Goodneſs in his Works, * 
excite us to à due Thankfulneſs and Praiſe. It 


appears throughout the foregoing Survey, what 


Kindneſs GO D hath ſhewn to his Creatures in 
providing” Every thing conducing to their Life, 
aer eee en, den they n 
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11 S Pauca quis tibi donaſſet jugera, accepiſſe te diceres 
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ing, uh had Eyes, and ſaw not, and had Ears, and 


436 Thankfulneſs God's Due, Book XI. 
all contrived and made in the beſt Manner, pla- 
ced in the fitteſt” Places of the World for ther Ha- 
bitation and Comfort; accoutered in the beſt 
Manner, and accommodated with every, even all, 
the minuteſt things that may miniſter to their 
Health, pv arg Office, Occaſions,and Buſineſs 
% 37 7m nn rs; 
Upon which Account Thankfulneſs and Praiſe 
is ſo reaſonable, ſo juſt a Debt to the Creator, that 
the Pſalmiſt calleth upon all the Creatures to 
praiſe God, in Pſalm 148. Praiſe him all his Angels, 
Praiſe him all his Hoſts ; Sun, Moon, Stars of Ligbt, 
Heavens of Heaven, and Waters above the Heavens. 
The Reaſon given for which is, v. 5, 6. For he com- 
manded, and they were created: he hath alſo eſtabliſhed 
them for ever and ever: he hath made a Decree which 
they ſball not paſs. And not theſe Celeſtials alone, but 
the Creatures of the-Earth and Waters too, even 
the Meteors, Fire and Hail, Snow and Vapours, ſtor- 
ny Winds fulfilling his Word. Yea, the very Mountains 
and Hills, Trees, Beaſts and all Cattel, Creeping things, T 
aud flying Fowl. But in a particular manner, all 
the Ranks and Orders, all the Ages and Sexes of 
Mankind are charged with this Duty ; Let them 
Praiſe the name of the Lord, for his Name alone is ex- 
cellent : his Glory is above the Earth and Heavens, * 
Je beneficium ? Si pecuniam tibi aliquis donaverit, ———- cor 


um vocabis : tot metalla lit, tot flumina emiſit in I © 


5 


ara, (uſer gue decurrunt fola anrum vehentia : argenti, eri, . 


erri immane pondus omnibus lucis obrutum, cujus inveſtigandi I #4! 
tibi facultatem dedit, — ——negas te accepiſſe beneficinum ? Si 
domus tibi donet ur, in qua mar moris aliquia reſplendeat, &c. 
Num mediocre munus vocabis ? Ingens tibi d'micilium, fine 
allo incendii; aut mine | metu, firuxit, in quo vides non tenues 
* ——ſed integras Tapidis pretioſſimi moles, &c. negas te 
ullum munus atcepiſſe ? Et cum ifa que babes magno «ftimes, 


guad eft jngrati hominis, natli debere fe judicas?.  Unde tibi 


um quem trabis ſpiritum? Unde iam. per quam. affus wite 
2 diſponis atis erdinas, incem Ae. beacs de . wy 


CY c. 6. : | : 


5 (2) to this our great Benefactor, if we reflect upon 


sche Creator hath done for Man alone, without any 
regard to the reſt of the Creatures, which ſome 


ſe have held were made for the Sake of Man. Let 


wr us but reflect 8 on the Excellence and Immortality 
of our Soul; e incomparable: Contrivance, and 


Caution taken for the Security and Happineſs of 


» our State, and we ſhall find thar among the whole 
„. Race of Beings, Man hath ef pecial Reaſon to 
I wagnify the Creator's Goodneſs, and with ſuita- 
ble 1 nns to be ee unto e 
1 11— > — — — — — 
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That we ought to pay GOD all Je Hawa and 
|  Worſyp, 2 that of the Lord's Day. 
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nd (2) 75 ivum . am fuerit, ar in by ſce libris verſaris 
vi REG utram ne 2 malis, Platonicamne 
in 4 Hirpocraticam, & aliorum virorum, qui N bs 
ris, i mirantzr ; an cru qui ea inſeitantur, quod 


a Story 


„ this account, he then on, At vero fs de hwjuſmodo peer. 

5 dibus Mura? verba . mentis homines merito mibi 
Yorte A ant ntque me acrum ſermonem, quem 
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chap. VI. Homage and Worſhip n God's Due. 43) 
5 And great Reaſon there is we ſhould be excited 
a | to true and unfeigned Thankfulneſs and Praiſe 


what hoth been ſhewn, in the preceding Survey, 


curious S of our Body; and the Care and 


OR a Concluſion of theſe Ledtares,. the laſt. 
l 1 r ogy! the Wer De- 


1d; NN natura confituir euere Excrementa. 8765. N — told 
an Acquaintance of his that blamed Nature on 
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436 - Thankfulneſs God's Due. Book XI. 
all contrived and made in the beſt Manner, pla- 
celd in the fitteſt: Places of the World for ther Ha- 
| bitation and Comfort; accoutered in the beſt 
Manner, and accommodated with every, even all, 
the minuteſt things that may miniſter to their 
Health, 2 as Office, Occaſions,and Buſineſs 
OW noo 9 ave s 4 
pon which Account Thankfulneſs and Praiſe 
is ſo reaſonable, ſo juſt a Debt to the Creator, that 
the P/almiſt calleth upon all the Creatures to 
_ praiſe God, in Pſalm 148. Praiſe him all his Angels, 
| Praiſe him all his Hoſts ; Sun, Moon, Stars of Light, 
Heavens of Heaven, and Waters above the Heavens. 
The Reaſon given for which is, v. 5, 6. For he com- 
manded, and they were created: he hath alſo eſtabliſhed 
them for ever and ever : he hath made a Decree which 
they ſhall not paſs. And not theſe Celeſtials alone, but 
the Creatures of the Earth and Waters too, even 
the Meteors, Fire and Hail, Snow and Vapours, ſtor- 
m Windsfulfiling his Word. Yea, the very Mountains 
and Hills, Trees, Beaſts and all Cattel, Creeping things, Tl 
aud flying Foul. But in a particular manner, all 
the Ranks and Orders, all the Ages and Sexes of 
Mankind are charged with this Duty ; Let them 
Praiſethe name of the Lord, for his Name alone 15 ex- 
cellent: his Glory is above the Earth and Heavens, y 51 
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J e beneficium ? Si pecuniam tibi aliquis donaverit, 
bene ſteium vocabis : tot metalla defodit, tot flumina emiſit in 
ara, ſuper gue decurrunt ſola aurum vebentia : argenti, eris, 
| ferri immane pondus omnibus lucis obrutum, cujus inveſtigand: 
7" Lib facultatem dedit, — ——negas te accepiſſe beneficium ? Si 
>... domus tibi donetur, in qua marmoris aliquia veſplendeat, Sc. U 
. | Num meducre munus wvocabis ? Ingens tibi domicilium,. fine f* 
allo incendii, ay mine 22 eue 4 8 oe 
u#ftas. — — ſed integras Tapidis pretiofeſſim# moles, &c. megas te 
elem = accepiſſe? Et cum iſta que habes magno aſtimes, 7 

guad eſt ingrati hominis, natli debere of jundicas? Ude tibi 
iftum quem trabis ſpiritum ? Unde iftam,: per. quam actus vita , 
tus diſponis atque ordinas, Incem ? &c. Senec. de _—_— 5 
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Chap. VI. Homage and Worſhip is God's Dur. 437 
ä And great Reaſon there is we ſhould be excited 
a | to true and unfeigned Thankfulneſs and Praiſe 
1. | (2) to this our great Benefactor, if we reflect upon 
* || what hoth been ſhewn, in the preceding Survey, 
che Creator hath done for Man alone, without any 
regard to the reſt of the Creatures, which ſome 
% || have held were made for the Sake of Man. Let 
us but reflect upon the Excellence and Immortality 


to || of our Soul; the incomparable Contrivance, and 
. | curious Structure of our Body; and the Care and 
,; Caution taken for the Security and Happineſs of 
1; our State, and we ſhall find that among the whole 


1. | Race of Beings, Man hath eſpecial Reaſon. to 
magnify the Creator's Goodneſs, and with ſuita- 


- ble ardent Affections to be thankful unto him. 
enn 8 e e it | | 
011 8 2 HAP. VI. - | 
2e, | That we ought to pay GOD all due Homage and 
85, - "Fs "BR. : ; 

4 | Worſhip, particularly that of the Lord's Day... 


dem TOR 2 Concluſion of theſe Lectures, the laſt 
-x- |& thing I ſhall infer, from the foregoing De- 


NC Y (i) Tempeftivum tibi jam fuerit, qui in biſce libris verſaris 
PO Ran utram 2 hr mals , ron Hey ni 
+ in l Hippocraticam, & aliorum virorum, qui Nature. 28 
eris, mirantur ; an rum qui ea inſettantur, quod non per Pedes 
and Natura * gn it effiuere Excrementa. Of which havimg told 
a Story of an Acquaintance of his that blamed Nature on 
this account, he then goes on, At vero fs de hnjuſmods- pecn.. 
e verba fecero, 1 1 mentis homines merito mibi 
forte ſuccenſeant, dicantque me polluere ſacrum ſermonem, quem 
eo'CONDITORIS noſtri verum H exiſt. 
mogue in eo „ pietatem, . — ut ſi noverim Ipſo 
wrimus, deinde & alits expoſuerim, quenam ſit ipfins Sapien- 
tia, que Virtus, que Bonitas. Qued enim cultu convengente 
exornaverit omnia, nullique bona inviderit, id perfeftifiime 
Bonit atis ſpecimen eſſe ftatuo ; 15 has quidem ratione ejus Bo- 
2 | 'Ffg.. " FEE: 


” 2 | \ 


458 Homige andV Worſhip Gi Dur. Book XI. 
monſtrat ion of the oo york Attributes of GOD, 
ſhall be, that we ought GOD all that Ho- 
mage and Worſhip which al; Rinhe of Creation and 
Dominion entitle him unto,and his great Mercies 
call for rom us. And foraſmuch as the Creator 
appointed, from the very Creation one Day in 
ſeven 0 his Service, it will not therefore - 
roper to ſay ſomething upon that Subject: and 
Wt I inſiſt ſome chat particularly and largely there- 
on, the Congruity thereof to the Deſign of theſe 
Lx@ares,' and the foregoing Demonſtration, to- 
gether with the too great Inadvertency about, 
and Neglect of, this ancient, univerſal, and moſt 
reaſonable and neceſſary Duty, Will T hope plead 
my Excuſe. But that I may ſay no morè than is 
neceſſary on this Point, I ſhall confine my ſelf to 
two things, the Time God hath taken, and the Bu- 

fins then to be performed. N. 
The Time is one Day in . and one of the 


” /ancivjiteſt Appointment it is which GOD. gave 


to the Warld. as ſoon as G OD had. Gn iſn- 
ed his ſix Days worte of Cteation, 20 bet , Exod. 


4 25 90 he reſted ul the ſeventh Day from al bis Wark 


which he had made. | Aud GOD Bleſſed. re ſeventh: 


Day, and ſanfified it, becauſe that in it he had reſted 
Fine his Work Work.” This | 8 

Ag the Sev! neh * Das Was  ſcrting it apart as 
a Day of Diſt inction from tl * 


the Week - 
2 Uſes and 
* u A. 23 oh 2. 


* 1 * F 2 z 
85-4 . 3 N X 2 - $ 9-2 A 4 74S 2 F 
_ g SF & fs os "Wer ID 000 745 I T 
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fc ob - 1 
3 age 99 1 : 
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2 2 39 x * ad * 


223. r 1 e. ft cles. Hos autem ide inveniſe 

0, omnia Potiſſ mum adorn A umme Saplentis e 4 

555 7 exten omnia, gue, volrit 3 IrEurs of. indi 
Alen, 2 * Part. L L. 3: c. 10 

( t) Uſb 1778 B eccommoſlepit, a cif oY Pro- 


2 . in alen, Beer, ad cultum Dei deftinavit. 
Kirch. Concord. p. 1 deg 20 i fer, U * 
Buxtorf. in Verbo. 


e e 


SAV 


Purpoſes, namely, the Commemoratian of chat 
great Work of the Creation, and paying Homage 
and Worſhip to that infinite Being, who was the 
Effector f 18. 

This 1 thus i” from the Begin- 


ning, for the Celebration, of the. TS x60 pus Navi ior the 


World's Birth-Day, as Philo calls it, was probably 
in ſome meaſure for e in the following wick- 


ed. Ages, which Go 


out of Egypt, when GOD Fat the 1 Poli- 
„ he was pleaſed to renew this, Day, and to 
eftabliſh i it for a perpetual anding Law. And ac- 
cordin ng! 38 it was obſerved down to our bleſſed 
UR Time, countenanced, and ſtrict- 
bf, ad ih by our 8 d 151 5 0 Maſter him- 
7 If, and 1 . Pant $ and | 
his time; 2M 


= 15 5 1 out Wl Aa exce ; 


bs da * Det ignation VR time, his) is, 9 185 
ig the divine Care and Precaution; ſerving 
for the recruiting our Bodies, and diſpatching Fin 

airs, and at the ſame time to Neeb 4 Bs 
F Mind. Far by. allowing S 24 


rual Te ot. 
to A 3 Oor hath time to earn his 540 
the Bi. 


uſineſs time to 15.41 ſpatch his Affairs, 
and every ; Man, time for the Work of his 4570 
Rive Calling: But had there been more, or All 
our 458 15 Notted to Labour and Buſineſs, "INT 


none to Reſt and Recruit, our Bodies and Spirits 
would have been too much fatigued and waſted, 


and our Minds have been too Tong engaged about 
N F iq SE -world- 


Cha: yy. "Antiquity of the Sabbath. 439 


8 Cen, 6. 59 and 
ſo after the Flood likewiſe. rafter the Return 


— 


n | 


- 8 : * . * 
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4404 Seventh-day a wiſe Appointment Book XI. 
worldly Matters, ſo to have forgotten divine 
Things. But the Infinitety Wiſe Ruler of the 

World, having taken the ſeventh Part of our time 
to his own Service, hath prevented theſe Incon- 

veniencies; hath given a Relaxation to our ſelves, 
and Eaſe and Refreſhment to our wearied Beaſts, 

to poor fatigued Slaves, and ſuch as are under 
the Bondage of avaritious cruel Maſters. And 
this is one Reaſon Moſes gives of the Reſervation 

and Reft of the ſeventh Day, Deut. 5. 13, 14, 15. 

Six Days ſpalt thou labour, and do all thy work : but 
the Seventh is the Sabbath of the LORD thy GOD; 
in it thou ſhalt not do any work, thou, nor thy 
Children, Servants, Cattle, or Stranger, that 
thy Man Servant, and Maid Servant may reſt as well 
as thou,” And remember, that thou waſt a Servant, &c. 
therefore the Lord thy God commanded thee to keep the 
Sabbath day. That carnal, greedy Peoſſe, ſo bent 
upon Gain, without ſuch a Precept, would have 
ſcarce favoured" their wn Bodies, much leſs have 
had Mercy upon their poor Bonds-men and 
Beaſts; but by this wiſe Proviſion, this great 
Burden is taken off. But om the other hand, as 


*- —_— A 4 - ai. + * * * Gli 2 „ A a n 2 8 — 


à longer Liberty would too much have robbed || 
the Maſter's time, and bred Idleneſs, ſo by this 
wiſe P roviſion, of only One Day .of 1 eſt to Six /q 

of Labour, that Inconvenience was a preven- | 
7 ][ 

Thus the wiſe Governour of the World, hama 
taken Care for the diſpatch of Buſineſs But then 
as too long ee about 2 Matters | ; 
would take off Mens Minds from God and Di- 

7 vine Matters, ſo by this reſervation. of every |} \ 
Seventh Day, that great Inconvenience is pre- 4 
vented alſo ; all being then bound to worſhip |} , 
their great Lord and Maſter, to pay their Homa-. f 


# ges and Acknowl | ments. to their i infinitel 5 
TLind Benefactor; and in a word, to exerciſe 


_—_ K as dd 
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chemſelves in Divine Religious Buſineſs, and ſo 

keep up that ſpiritual temper of Mind, that a 
perpetual, or too long Application to the World® 

- FF would deſtroy. mY i 

„ This, as it was a good Reaſon for the order of 

6 2 Sabbath to the Fews; ſo is as good a Reaſon 


2 

© | for our Saviqur's Continuance of the like time in 
the Chriſtian Church. | ; 

ö And a Law this is becoming the infinitely wiſ 


Creator and Conſervator of the World, a Law, 
F not only of great uſe to the perpetuating. the re- 
; membrance of thoſe greateſt of God's Mercies 
then commemorated, but alſo exactly adapted to 
4 


the Life, Occaſions, and ſtate of Man; of Man 
living in this, and a-kin to another World; a 
Law well calculated to the Diſpatch of our Af- 
fairs, without hurting our Bodies or Minds. And. 
ſince the Law is ſo Wiſe and Good, we have 
| great Reaſon to practiſe carefully the Duties then 
{ | incumbent upon us; which will fall under the ö 
I Cane. of a ä + 1 PA 5 3 5 8 * * 
"2 Thing I propoſed, the Bufineſs of the Days 
which God hath reſerved to — And 1 
are two Things enjoyned in the Commandment, 
a Ceſſation from Labour and worldly Buſineſs, and 
that we remember to keep the Nay hol: 
1. There muſt be 2 Ceſſation from worldly. 
Buſiheſs, or a Reſt from Labour, as the Word 
Sabbath (2) ſignifies. Six Days'thon ſhalt do all 
thy Wark, but the Seventh is the Sabbath of the Lord 
thy. GOD (not thy Day but his) in which neither 
thou, nor any belonging to thee, ſhall do any Work. In 
which: Injun&ion it is obfervable, how expreſs 
and particular this Commandment is, more than 
others in ordering: all forts of Perſons to ceaſe. 


(2) JG o, R 
2 ob" —.— ; 8 gl 
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ds 1 nat bs — Beer 
2. We muſt remember ele the Day holy: Which | 
Remembrance is another Thing Alſo in this more 
than in the other "Commndavents; and implies, 
1. That there is great Danger of our forgetting, 
neglecting, or being hindred from Keeping s the 


Day holy, eicher by the Infirmity and Carna- 
lity of our on Nature, or from the Avocations | 
of the World. — 

2. That the keeping it holy; is Duty of: more 
than ordinary Conſequenee and Neteſfey. And 
| of greateſt Conlequence- this 18 Ii 0 HD J0ti 
FL; TO perpetutte: the Rembnldrimee ef thoſe 

and Works of GOD' commemorated on that - 

Dey: in the firſt Ages of the World, the Crea- 
- in the middle Ages, che Creation and De- 
rep from 25 ene, ubidcr/ Chriftianity, the 
eation 3 eddemption by Cbriſt. Which 
Mercies, e 1 frequent Occaſions, would 
be ready to be forgotten, or Aiſtegarded- in ſo 
| ns 2 tract 6f Time, as the World hath already 
| oo ae may, by God 's Mercy; >ftifl ſtand. 
o keep up Ih Na Temper of Mind, by 
eckly Exereiſes of Religion, as 
Venrioned HERE ONS 875 
To 'protiire GOD Bleffing upon the "mY 
baurs and Biifitieſs" our fix Days, which we can 
"never expect ſhout be Prof rous; if we are 
ae GOD df⸗ GOP's Time! For how can we 
ee rt If 00% — 
> w tha Neglect, or Abu 8 
54% and Rage, if we become unproſperous 
in 1 the Fine: "of * "Loſſes, Troubles or Dangers 
befall, let us reflect how we have f pent the Lo#d's 
Day; whether we have r wholly neglectetl E 
or abuſed it in Riot, or made it 2 Day for takt 
1 for more private Buſineſs, and 1 
candalous TT as the Cuſtom of too many is. 
hus 


2 3 


* 
the frequent v 
; hath Het Alxes 


oy 


- 


$ © Ehalpi, Loris v5 b bw ou ere 5 
h Thus having ſhewn what Reaſoni there is bo 

e beben, to keep holy the Day dedicated to GO, 

= Ifhall confider how we are to keep it holy, and 


„ ſo conclude. Now the Way to keep it holy i 
e not by bare reſting from Work, for Pats as 4 
„5 Father ſaith, is Sabbatum Boum & Afrnoru m, a Sab- 
S WU batheof Beafts : But holy, Acts are the proper Buſi- 
ns for a holy Day, celebrated by rational Be- 
2 Among all which, 'the' grand Principal, 
1 2 1 moſt univerſall Ken ale, is the Padlick Wor- 
: ſbip of GOD, the embling at the Publick Place 


of his YPorſhip, to pay, with our Fellou Creatures, 

” | our Homages, Thanks, and Praiſes to the infi? 
nite Creator and Redtemer of the World. * his Sa 5 
it is the moſt reaſonable Service, and pro OR 

ſineſs for this Day, ſo is what hath Di 

Kkice of all Ages. It was 48 early Cain and 

bels Days, Gen. 4. 3. what Was ractis d eg: 


_ Hgious Perſon sin he e following ges, till the 
5 1 aid at the giving $4 that, ci 


pleaſed to order! Pace, A) aden 7 Th 
. „as well as the Seventh lie 8 | 
=. "and Tefnp e were a re] Gor: 5 
15 biel Command; beſides which, there we re | 

Syna) pite es*all over the Nation; fo oO. in 605 8 7 
I Saviours Time every great Town or lage had i 
done] or more in it, 4 d era 075. N Gy - 
Phe Worſhip of 925 th laces, die _— 

4 
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VIOUR vas a conſtant and di fr 8 * 
ter of Tis ſaid, Fe . went bop the Chen And 
| 57 g Teach to in Lare Hecke phe and Preathiug, 
and Healing, Sc.” 7D St. Luke report- 4 
eth it as his ae 80 or Practice, Lake 
1576. 22 as his Cuſtom was, he went into the Syna- | *Y 
ogue on the at 


— — Wy” — — — 
05 Vid. a. Lights Works Yal. 2 535 & 616. 
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» , The Hublick Worſpip of 


bim. And the withholding thoſe 
Dues from GOD, is a kind of reje&ing.GOD, 
a diſowning his Sovereignty, and a withdrawing. 


very Reaſon why the Profanation of the Sabbath 


0 pr. Caugs Prim. Cbrift. Rar. . % > 
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* 5 
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Having thus mentioned the Practice of 
CHRIST, it is not neceſſary I ſhould ſay 
much of the Practice of his Apoſtles, and the fol 


lowing purer Ages of Chriſtianity, who, in ſhort, 


as their Duty was, diligently followed their great 
Maſter's Example. They did not think it enough to 
Read and Pray, and Praiſe God at Home, but made 
Conſcience of appearing in the publick Aſſemblies : from 
which nothing but Sickneſs and abſolute Neceſſity did 
detain them: And if Sick, or in Priſon, or under Ba- 
niſhment, nothing troubled them more, than that they 
could not come to Church, and joyn their Devotions to 
the common Services. If Perſecution at any Time forc'd 
them to keep a little cloſe, yet no ſooner was there the 
leaſt Mitigation, but they preſently return d to their gpen 
Duty, and publickly met all together. No trivial Pre- 
rences, no tight Excuſes were then admitted for any 
ones Abſence from the Congregation, but according to 


tze Merit of the Cauſe, ſevere Cenſures were paſſed 
25 n them, &c. to expreſs it in the Words of One 


ur beſt Antiquaries (4) R$ 
The Hubli. 0D then, is not a 
Matter of Indifference, which Men have in their 


pwn Power to do, or omit as they pleaſe; nei- 
ther is it enough to read, pray, or praiſe God at | 


home (unleſs ſome inevitable Neceſſity hindereth) . 
becauſe the appearing in GOD's. Houſe,. on his 


Day, is an Act of Homage and Fealty, due to the 


CREATOR, a Right of 4 we pay 


ights and 


our Obedience and Service. And this was the 
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they owned and ar pom (5) Thus Exod. 
31.13. My Sabbaths ye ſball keep ; for it is a SIGN 
between me and you, throughout your Generations; that 
ye may know that I am the LORD, that doth ſanfify 
you; or as the Original may be render'd, a Sign 
to acknowledge, that I Jehovah am your Sanctiſier, or 
your God, For as our Learned Mede obſerves, to 
be the Santlifier of a People, and to be their God, is all 


one. So likewiſe very expreſly in Ezek. 20. 20. 


| Hal- 


— ” 
An 


(5) As at this Day it is cuſtomary for Servants to wear 
the Livery of their Maſters, and others to bear Badges of 
their Order, Profeſſion, Servility, Sc. So in former Ages, 
and divers Countries, it was uſual to bear Badges, Marks 
and Signs on divers Occaſions. In Ezek, 9. 4. 4 Mark was 
z0 be ſet. on the Forehead of thoſe that lamented the Abomina- 
tions of the City. The like was to be done upon them in 
Rev, 7. 3. and 9. 4. So the Warſhippers of rhe Beaſt, Rev. 
13. 16. were to receive a xdexypua #4 Mark in their right 
Hand, or their Forebeads. hoſe | xzapayuara, Zpaxyidic, Bad. 
ges, &c. were very common. Soldiers and Slaves bare them 
in their Arms or Foreheads ; ſuch as were matricated in the 
13 or Companies bare the Badge or Mark of their Com- 
pany; and hc ever liſteth himſelf into the Society of any of 
the ſeveral Gods, received a xc4exyea or a Mark in his Body 


commonly made with red-hot Needles, or ſome burning in 


the Fleſh) of the God he had lifted himſelf under. And 
aſter Chriſhanity was planted, the Chriſtians had alſo their 

Sign of tbe Croſs. And not only Marks in their Fleſh, Badges 
on their Cloaths, c. were uſual, but alſo the Dedication of 
Days to their limaginary Deities. Not to ſpeak of their Feſti- 
vals, r. the Days of the Week were all dedicated to ſome 


of their Deities, Among the Romans, Sunday and Monday, 


to the Sun and Moon; Tueſday ro Mars, Wedneſday to 
Mercury, Ec. So our Saxon Anceſtors did the lame; Sunday 
and. Monday 2 the Romans did) to the Sun and Moon; 
Tueſday to 


worſhipped, may be met with in our learned Verſtegan. 


zyſco; Wedneſday to Moden; Thurſday to 
Thor ; Friday to Friga; and Saturday to Seater : An Account 
of which Deities, with the Figures under which they were 


was puniſhed with Death among the Fews, the 
Sabbath being a Sign, or Badge of the GOD 


— 
* 
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 Hallow my Sabbaths, and they fool fe a. Sign between 
me and. yon hat. ye may kmw that. I am the LORD 
your GOD; or rather as before, to acknowledge that 
7 EHOVAH. am your GOD. 
The Sabbath being thus a Sign, a Mark, or 
Badge to acknowledge God to be. their God, it 
follows, that a Neglect or Contempt of that 
Day redounded to GOD; to. ſlight, that, was 
8: lighting God; to profane that, was to affront 
11 God; for the Puniſhment of which, what more 
aeeeguitable Penalty than Death, And although un- 
5 der Chriſtianity, the Puniſhment is not made 
Capital, yet have we no leſs Reaſon for the ſtrict 
Obſervance of this holy Day, than the Jews, but | 
rather greater Reaſons. For the GOD we wor- | 
ſhip, is the ſame: If after fix Days Labour, he 
was by the Seyenth owned to be GOD, the; 
Creator; no lefs is he by our | Chriſtian Lord's 1 
( 
4 
7 


IP Day: If by the Celebration of the Sabbath, the 
Ss Remembrance of their Deliverance from the 
=: Egyptian Bondage was kept up, and GOD ac- 
13  knowledged to be the Effecter thereof; we Chri- 
ſtians have a greater Deliverance,” we own our F 
Deliverance from Sin and Satan, wrought by a n 
greater Redeemer than Moſes, even the bleſſed r 
'ESUS, whoſe: Reſurrection, and the Comple- "i 
tion of our Redemption thereby, was performed 
on the Chriſtian Lord's Day... 
And now to ſum up, and. conclude theſe In- 
' © > ferences, and ſo put an End to this Part of my 
* __ - Survey: Since it appears, that the Works of the | _ 
LORD are ſo great, ſo wiſely contrived, ſo 
accurately made, as to deſerve to be enquired in- 
to; ſince they are alſo ſo manifeſt Demonſtrations. 
of the Creator's Being and Attributes, that _all 
the World is ſenſible thereof, to the great Reæ- 
| proach of Atheiſm: What remaineth? But that 
we fear and obey ſo Great and r a 


N * 
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Being; that we be truly thankful for, and mag- 
nify and praiſe his infinite Mercy manifeſted to | 1 
us in his Works. And foraſmuch as he hath ap- | | 
pointed a Day on Purpoſe, from the Beginning, - | 
for theſe Services, that we may weekly meet to- 
gether, commemorate and celebrate the great 
Work of Creation, that we may pay our Acts of 
Devotion, Worſhip, Homage and Fealty to him; 
and ſince this is a wiſe and excellent Diſtribution 
of our Time, what ſhould we do, but conſcien- 
tiouſly and faithfully pay GOD theſe his Righss 
and Dues? and as carefully and diligently ma- 
nage GOD's Time and diſcharge his Buſineſs 
then, as we do our own upon our fix Days : par- 
ticularly that with the Pious Pſalmiſt, - we love 
the Habitation of God's Houſe, and the Place where his 
Honour dwelleth ; and therefore take up his good 
Reſolution in Pſal. 5. 7. with which I ſhall con- 
clude; But as for me, I will come into thine Houſe in 
the Multitude of thy Mercy, and in thy fear will I 
worſhip towards thy holy Temple. 

Now to the ſame infinite GOD, the omni- 
potent Creator and Preſerver of the World, the 
moſt gracious Redeemer, Sanctifier, afid Inſpi- 
rer of Mankind, be all Honour, Praiſe and 
Thanks, now and ever. Amen. | a 
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